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CANADIAN PACIFIC RAILWAY, 


OFFICE OF THE ENGINEER IN CHIEF, 


4 Sir,—I have the honour to transmit, for the information of His Excellency the 
4 Governor General in Council, the accompanying Report, relating to the Surveys and 
q preliminary operations in connection with the Canadian Pacific Railway. 

K I have the honour to be, Sir, 

: Your obedient servant, 

j SANDFORD FLEMING, 

] Engineer in Chief. 
] To The Hon, ALEXANDER MACKENZIE, 
4 Premier and Minister of Public Works, 
: Canada, 
q 3 
q | 
4 | 
‘ | & 
et! | 
1 | 
q | 


ener ae 


he na + 
f nat ir 
ti | J i - 
cite J i 
mel ae 
one, ees 
¢4 7? a, ; 


Py : a 


" Leora 
‘twig : 


| 
4 


2 | Pine 
eo teal airy gh son i a oy ‘ 4 ay 


: Bi 


ab gpa ae Any Wh, at lini ‘lk i ', heen ond alone Lane : 
ah nants i itt ge tien rsearchatats 
nie Rit Hysith iain ait Mine rssh iaatoh lh red Aevencaatone, | 
sian: Hol! suet avan | eens 
orceeni meh ide | 12 : a! Nar | 


dix peor Cynara i 
lay soe if 


sedi ME bs my eet oe > aly’ or 


ayaee oan “he ane anit bir ere T, ale ri a 


} 


a 


To His Exrcellency the Right Honourable Sir Frepertc Temes, Karl of Durrertin, 


K.P., G.OMG., K.C.B., Governor General of Canada, &e., &e., &e. 


May 1t PurAse Your EXOELLENOCY: 


The undersigned has the honour to present to Your Excellency the Report of the 
Engincer in Chief on tho Surveys and preliminary operations made in connection with 


the Canadian Pacific Railway, up to the end of tho year 1876. 


| A. MACKENZIE, 
c Minister of Public Works. 
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English River to Keewatin, . - -- — ~~ ----- = 188 


Belhirk to Téte Janbe Cache. = eS LH },090 _ _-1,278_- ~~ 


Balance of Line located 


par ene eee ee 
Longitude Weat 89 from Greenwich, 886 
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| CANADIAN PACIFIC RAILWAY. 
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BY 


SANDFORD FLEMING,. 
Imngineer in Chief, 


ADDRESSKD TO 


THR HON. ALEXANDER MACKENZIE, 


Minister of Public Works, Canada 


o-— 


OFricE OF THE ENGINEER IN CiilEr, 


} Si 
| | : Orrawa, Feby. 8th, 1877. 


Str,—I have the honour to submit the following Report on the Surveys and 


| 
} 


Explorations carried on under my directions to determine the location of the Cana- 


dian Pacific Railway. 


Commonced in 1871, theso Surveys have oxtended over a period of six years; and it 
~ now becomes my duty to placo before you tho rosults arrived at, so that, as far ns 
| practicable, tho information deduciblo from tho sevoral examinations may bo made 
‘accossible for reforence, and tho fact: which havo beon ostablished by these six 


yoars of labour may fully and properly bo preser'ved. 
i | 
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It is hoped that tho Roport will clearly and concisely describe the work 
carried on year by year, and explain the progressive results obtained, so that they 
may be easily comprehended. The repeated failures which have been experienced 
will be alluded to, in order to account for the necessity of tho frequently renewed 


efforts to obtain the ends desired. 


Tho Survoys stretch from tho valley of the Ottawa, west of the Capital, to that 
portion of the Pacific Coast lying between Alaska on the north and the Straits of 
Juan do Fuca on the south. Consequently, they embrace a ficld of enquiry 
- oxtonding ovor fifly-four degrees of longitude, limited by ton dogroos of lati- 
tude, 

In this offort to placo before you an outline of the progross and gonoral results 


of the Survey, much of the detail must, necessarily, be omitted 


(The main division of the Territory.) 
In previous Reports, the three regions into which nature has divided the terri- 
tory to be traversed by the railway, were designated The Woodland, The Prairie and 
The Mountain Regions. ; | 


These three divisions of territory and the designations affixed to them will 
be here retained. The physical outlines of each division wore fully explained, 
and the special characteristics which call for consideration in each, were sufficiently 
described in & former report.* 

Their general characteristics are strongly marked. First, The Woodland Region, 
to the east, is densely wooded. Second, The Mountain Region, to the west, is wooded 
and mountainous. The third is a vast lowland country, interspersed with, or border 


ing on extensive prairies. 


Before the survey was entered upon, the Central or Prairie Region had been 
traversed repeatedly by scie itific explorers, and its character was generally under- 
stood; but much of the Mountain and Woodland Regions was unvisited and unknown. 
To a great extent, both were held to be rugged and in some degree impenctrable, 


et 


* Vide Report, 26th January, 1874. ° 
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A ; 2. Exploratory Surveys. 


(The Expenditure.) 
The expenditure on the Survoy during tho six years it has been carried on has 


been as follows :— 


Teeter wt oe tos dunond 872 casas nsawlaa aantsoss sesssvsee $489,428 16 

From June 1872 to Juno 1873...... teens webekas thuud esha «» 561,818 44 

ome ABHR sto Leta ie yates Siena. 310,224 88 

| SUP EAGTE SG fo. 1h) MSTOsi ses sesthincacchae sss Sides 494,629 ¥9 

| | pats endo Sanh miata ce SEY 791,121 19 


i" 1876 to Docember 1876. ...cscsccscecsevereveees 509,493 19 


ETE pas lo ates van Rapley seseeeeee$3,136,615 75 


(Character of the Examinations.) 


The examinations made have not ali been of the samo charactor. Dictated by 
circumstances, they have varicd as oxpedioncy suggested. Thoy may bo classified 


i( thus:— 


1, Explorations. . , * 


3. Rovised Surveys. 
4. Trial Locations. 
5. Location Surveys. 
6. Revised Locations. 
These examinations may be thus defined :— 
Explorations.—Preliminary examinations in advance of regular surveys, the 
barometer being uscd for ascertaining altitules; horizontal distances being com- 
puted from the time occupied in passing from place to place, In somo cases dis- 


tances were measured by the micrometer. 


Exploratory Surveys. -An instrumental survey ; the chain, transit, theodolite or 
compass, and spirit level, being the instruments used. In densely wooded localities, 
it may consist of a sories of straight linos, connected by angles, cut through the forests 
and thickets, in order to pierce them and obtain measurements, horizontal and 


vertical, as a ground work for further operations, 
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Revised Survey —A survey, such as last described, through broken ground or 
dense woods, revised, so as to avoid the difficulties which may have presented them- 
selves in the first place, and, if practicable, to shorten distance. This proceeding is 
frequently indispensable, in order to gain more assured knowledge of the ground in 


districts wild and unknown, and to prepare the way for location. 


Trial Location Survey.--The first attempt at staking out the line for construction ; 


the tangents being laid down, and, when necessary, the curves being set out. 


Location Survey—Iit rarely happens that the first location survey, except in 
level tracts, is in every respect satisfactory. When heavy work or objectionable 
gradionts are met, or the line appears unnecessarily lengthened, a re-survey of those 
portions of the line is called for. The location must be considered incomplete, until 
every cffort has been made to throw out all objectionablo features by revising the 
survey ; such revision js designated the “ Location Survey.” Jn broken, hilly country, 
even further examinations and changes may bo called for, in which case tho term 


Revised Location Survey, may be employed. 


Tho following is an outline of the principal examinations which have been mado 


in cach year:— 


EXPLORATIONS AND SuRVEys IN 1871. 
Tn the Mountain Region. 
1. Exploration along the whole extent of the River North Thompson, from 


Kamloops to Lake Albreda, thence to Lake Yellow Head the source of the Fraser, 


via Lake Cranberry and 'Téte Jaune Cache. 


2. Exploration from Quesnelle mouth and Barkerville in the Cariboo District, 


towards Téte Jaune Cache. 


3. Exploratory Survey from Kamloops along the River South Thompson to Lake 


Shuswap. 

.. 4, Exploratory Survey from the River Blaeberry to Howe Pass and Kootenay 
Plain. 
!...§. Exploration along tho Rivor Columbia from its source, near the 50th parallel] 


«to Boat Encampment, near tho’ Athabasca, Pasa, _ 
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(. Exploration from Lako Shuswap, through the Eagle Pass, to the River 


Columbia and thonce north to Boat Encampment. 
4. Exploratory Survey from Kamloops along tho River Thompson, to Lytton 
and theneo by the lower Fraser to its navigable waters at Yale and Fort Hope. 
In the Prairie Region. 


8. Exploration from Fort Garry westward lo Rocky Mountain Touse and ITowso 


Pass, with branch oxploration to Jasper House, Lac la Biche and Swan River, 


Inthe Woodland Region. 


9, Exploratory Survey from Mattawa, east of Lake Nipissing, to the confluence of 


the Rivers Montreal and Ottawa. 


10. Exploratory Survey from the River Ottawa toa point near the head of tho 


River Montreal. 


11. Exploratory Survey f rom the great northern bend of the River Montreal to 


a point about half way to Moose River. 


12. Exploratory Survey from the west branch of Moose River, eastward to 


the point last mentioned. 


13. Exploratory Survey from Moose River to Small Black River, inland from 


the north shore of Lake Superior. 
. 14, Exploratory Survey from Small Black River to Long Lake. 
15. Exploratory Survey from Long Lake to the mouth of the River Nepigon. 
16. Exploratory Survey from the mouth-of the River Nepigon to Lac des Isles. 
17. Exploratory Survey from Lac des Isles to the canoe route to Lac Soul. 


18. Exploratory survey from tho canoe route, to Whitefish Bay on tho Lake of 
the Woods. | 

19. Exploratory survey from Whitefish Bay to Red River in Manitoba. 

20. Exploration northward by tho Rivers Ottawa and Abittibi, to James Bay 
returning by tho Rivors Moose and Michipicoten to Lake Superior. | 

21. Exploratory Survey from Sault Ste. Marie along the north shore of Lake 
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EXPLORATIONS AND SURVEYS IN 1872. 
In the Mountain Region. 


1, Exploration across the whole breadth of the Rocky Mountain Zone, passing 


from the Jasper Valley by the Yellow Head Pass and Thompson Valley to the coast. 


2. Explorations in the approaches to the Howse Pass, the Athabasca Pass, and 
the Yellow Head Pass, 

3. Explorations in the Cariboo District, from Lake William to the forks of the 
River Quesnelle, thence up the south branch of the same, and along the south shore of 
Lake Quesnelle to near its head. 

4. Exploration from Lake William to the mouth of the River Horse-fly, and up 
that river 30 miles; thenco across to Lakes Canim and Mahood, and by the River 
Clearwater to its junction with the North Thompson. 

5. Exploratory Survey from Jasper Valley through Ycllow Head Pass, along tho 
north bank of the River Fraser to Téte Jaune Cache. 

6. Exploratory Survey from Téte Jaune Cache, across by Lakes Cranberry and 
Albreda to the River North Thompson. 

7. Exploratory Survey down the whole length of the River Thompson to 
Kamloops. | 

8. Exploratory Survey from the confluence of the Rivers Clearwater and Thomp- 
son, westward to the River Fraser near Lake Williams. | 

9. Exploratory Survey from Waddington Harbour, by the River Homathco, to 
the Chilicotin Plain, thence to the River Fraser. 

10. Exploratory Survey from Waddington Harbour to Seymour Narrows. 

11. Exploratory Survey from Fort Hope, on the Lower Fraser, by the Ceautins 
Valley, to the summit of Coquihalla Pass. 
eel 2, Exploration from the summit of Coquihalla Pass, to Lake Nicola. 

13. Exploratory Survey from Lake Nicola to Kamloops. 

14. Exploration between the Rivers Peace and Skeena, ani part of the country 


north of the 54th parallel. 


In the Prairie Region. 


15, An oxploring expedition traversed the couatry from tho Lake of the Woods 
in tho East, to tho mountains in the West, . 
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In the Woodland Region. 

16. Exploration from Lake of the Woods, directly cast to Lake Nepigon and 
Nepigon Bay, Lake Superior. 

17. Continuation of the Exploratory Survey from the River Mattawa to the con- 
flucnce of the Rivers Montreal and Ottawa. | 

18. Continuation of the Exploratory Survey from tho River Ottawa to the Great 
Bond of the River Montreal. 

19. Exploration from the River Nepigon to the north ond of Long Lake. 

20. Exploratory Survey from the north end of Long Lake to a point in the 
previous year’s Survey, about 65 miles north of Michipicoten. 

2t Exploratory Survey from the north end of Long Lake to the north side of 
Lake Nepigon. | : 

22. Exploratory Survey from tho north side of Lake Nepigon, westward to 
Sturgeon Lake. 

23. Exploratory Survey between Lakes Sturgeon and Hagle. 

24. Exploratory Survey of branch line from Nepigon Bay northward. 

25. Exploratory Survey of branch line from Thunder Bay northward. 


Explorations AND SuRvEys In 1873 


In the Mountain Region. 

1. Exploratory Survey from Moose Lake, westward along the River Fraser, 
(south bank.) 

g. Kixploration from Lac la Havho to Rivor Horscefly, and thence towards Lake 
Clearwater. 

3. Exploratory Survey from Howe Sound, via Rivers Tseo-ark-Amisht, Green, 
Scalux, Frasor and Bonaparte, to tho Rivor Thompson, below tho confluence of the 
River Clearwater. 


In the Prairie Region. 


4, Exploration along the Rivor Saskatchewan from Lake Winnipog to Rocky 


Mountain House 
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5. Survey of portages (1). between Codar Lake and Lake Winnepegoosis, (2.) 
Between Lakes Winnepegoosis and Manitoba. (3.) Between Lake Manitoba and 
tho River Assiniboine; also, survey of Water Hen River, Partridge Creek and 


River Dauphin. 
In the Woodland Region. 


6. Exploration from ake Nipissing, in a north-westorly direction, to 


Ma-tag-a-ma, Moose River. 


7. Exploratory Survey from north end of Long Lake vid south-east angle of 
Lake Nepigon to the River Nepigon. ’ 

8. Survey of Lako Helen, River N epigon, and Nepigon Harbour. 

9. Survey of the navigable portion of the River Kaministiquia. 

10. Exploratory Survey from the River Nepigon to Black Sturgeon Lake. 

11, Exploratory Survey from Black Sturgeon Lake to Chiefs Bay, Lake Nepigon. 

12, Exploratory Survey from Chiefs Bay to Gull River. 
13. Exploratory Survey from White Fish Lake to Sturgeon Lake. : 
14. Exploratory Survey from White Fish Lake to Sandy Lake. 


EXPLORATIONS AND Surveys In 1874. 
In the Mountain Region. 


1, Exploration from River Clearwater to the North Thompson, vid Blue 
River. 

2. Exploration from Lake Clearwater towards Téte Jaune Cache. 

3. Re-cxamination of the route by Coquihalla Pass. 

4. Exploration across the Cascades by the Similkameen Valley, and also by the 
River Tulameen. | 

5. Exploratory Survey from Fort Hope, along the River Fraser to Burrard Inlet. 

6. Revised Survey on a section of the Canyons of the Frasar above Yale. 

7. A re-survey of part of Route No. 4, Thompson Valley to Bute Inlet. 

8. Exploratory Survoy from Této Jauno Cache to Fort George, thonce by the 
Chilacoh, Blackwator and Chilicotin Valloys to Lake Tatla. 

9. Exploration along tho coast of British Columbia, north of Vancouver Island 


10. Exploration inland from Dean and Gardner Channels, 
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11. Exploration up the River Blackwater to its source and across the divide to 
the Salmon River; thence along the castern flank of the Cascade Mountains north- 
ward by a chain of lakes and crossing the tributaries of the River Nochaco to Lake 
Frangois. 

; 12, Exploration around Lake Francois. 
13. Exploration trom Lake Frangois by tho River Stilacoh to Lake Fraser, 


thence by the Rivers Nechaco and Stewart to Fort George. 


In the Prairie Region. 
14, Survey of the Narrows of Lake Manitoba and portions of the River Saskat- 
vhewan. 
15. Survey for projected canal betweon Lakes Winnepegoosis and Manitoba, 
‘16. Exploratory Survey from Solkirk (Red River) to the Narrows of Lake 
Manitoba, thence by Mossy River and Swan River to Livingstone. 
17. Examination and borings respecting water and mineral fuel. 


18, Commencement of the location Survey cast of Livingstone. 
' 


In the Woodland Region. 

19, Location Survey of the Pembina Branch, 

20. Exploration from French River on Georgian Bay to the River Ottawa. 

21. Exploration from Parry Sound via Carleton Place to the city of Ottawa. 

22, Harbour survey at the mouth of French River. 

23. Exploration from Lake Superior at River Pic, oastward to Lake Missanaho, 

24, Survey of Portages on the Dawson route, between Lakes Shebandowan and 
Lake of the Woods. 

25. Exploratory Survey from Thunder Bay to Lake Shebandowan, 

26. Trial Location Survey from Keewatin (Rat Portage) eastward to Lake 
Vermillion. | 

27. Exploration castward from Lake Wabigoon to English River. 

28. Trial Lovation Survey from Selkirk (Red River,) eastward to Keoowatin (Rat 
Portage). 


29. Exploratory Survey from Rivor Nopigon, along tho Coast of Lake Superior 
to River Pic, . 
30, Trial Location Survey from Thunder Bay to Lake Shobandowan, 
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~ BxpLORATIONS AND SurvEYS IN 1875. 
In the Mountain Region. 


| Ke Exploration across the Rocky Mountain Chain by Smoky River Pass. 
2. Exploration of the cast branch of the Rivor Homathco. 
3. Location Survoy from Bute Inlot to the mouth of the cast branch of the River 
Homathco, 


4. Trial Survoy and location up the cist branch of the River ILomathco to its 
soureo in Lake Tatlayaco; and thonco by a chain of small lakes to the River 
Chilanco (near Lake Tatla). 

6. Continuation of the Trial Survey and location across the central plateau by a 
chain of lakes to the River Nazco ; thence down the Nazco Valley to the River Black, 
water. 

6. Continuation of the location down the .valleys of the Rivers Blackwater and 
Chilacoh, to the junction pf the latter with the Stewart, about 15 miles west of Fort 
George. 

7. Exploratory Survey along a portion of the Rivers Stewart and Fraser. 

8. Location Survey from the Yellow Head Pass towards Téte Jaune Cache. 

9. Exploratory Survey from Doan Channel by Salmon River, through the Cas- 
cade Mountains, thence to the Blackwater valley. | 

10. Exploratory Survey from Komano Bay on Gardner Inlet to First Lake on 

| the castern slope of the Cascades. 

11. Exploravry Survey of a line on Vancouver Island. 


12. Trial location survoy between Esquimault and Nanaimo. 


° In the Prairie Region. 
13. Completion of Location Surveys between Selkirk (Red River) and Living 


stone. 


14. exploration from Livingstone to Battleford and thence by River McLeod to 


Jasper valley. 
15, Exploration up the Rivers Maligtio and Rocky, towards River Brazeau. 
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16. Exploratory Survoy from Livingstone westward to Battleford and the Hay 


Lakes. 
17. Exploratory Survey from the Hay Lakes across the North Saskatchewan to 


Root River. 


In the Woodland Region. 


18, Survey with soundings of Lakes Shebandowan, Kashaboie, and Lac des 
Mille Lacs. 

19. Survey from Lake Windigoostigan to Sturgeon Falls on Rainy River 

20, Exploratory Survey from Lake Windigoostigan by Lake Shebandowan to 
River Oskondiga. 

21. Exploratory Survey from Lake Manitou to Sturgeon Falls. 

22, Exploratory Survey from Lake Vermillion to River Little Wabigoon. 

93. Extension of Harbour Survey at the mouth of French River. 

24. Exploration from Sanlt Ste. Marie to River Pic, Lake Superior 


25, Exploratory Survey from Sunshine Creek, vid Rivers Savanne and English, 


‘ 


to River Wabigoon., 


EXPLORATIONS AND Surveys IN 1876. 
In the Mountain Region. 

1. Exploration from Gardner Inlet up the Kitlope Valley. 

2. Trial Location Survey from Moose Lake near the Yellow Head Pass, vid Téte 
Jaune Cache and the Grand Rapid of thie Fraser, to the mouth of the Chilacoh, near 
Fort George. 

3, Exploratory Survey from River Chilacoh, by its western branch, to the Falls 
of Rive: Blackwater. 

4. Exploratory Survey from Salmon River, 36 miles from Dean Channel, by 
Nochaco and Stewart Rivers, to the mouth of the Chilacoh. 

5. Trial Location Survey from Dean Channel, 53 miles up Salmon River. 


6. Revised Location Survey from Waddington Harbour, 54 miles up the River 


Homathco. 


4. Re-Survey along tho Lower few between Yale and Lytton. 


8, Exploration southward and westward of Lake Frangois. 
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In the Prairie Region. 
9, Location Survey from River Pembina to River McTcod. 
10. Exploratory Survey from River McLeod to River Athabasca, 
11, Location Survey from opposite Edmonton to River Pembina. 
12, Location Survey from River Myette down Jasper Valley to River Assineboine. 
13, Exploratory Survey from River Assiniboine down tho Athabasca Valley. 
14. Exploration from the Willow Hills up Battle River to Buffalo Coulce. 
15, Exploration up the River Myette to Yellow Head Pass. 


In the Woodland Region. 


16. Completion of Location Survey between Lake Superior and English River. 
17. Trial Location Survey between English River and River Wabigoon. 

18, Trial Location Survey between River Wabigoon and Lake Vermillion. 

19. Trial Location Survey between Laho Vermillion and Keewatin (Rat Portage.) 


20, Exploration from located line, by Dog Lake to Nepigon. 


‘21, Exploration in a south-easterly course from River Pic towards French River. 


22. Exploration in a north-westerly direction from French River towards River 


23, Trial Location Survey castward from Contin’s Bay on French River, towards 
eastern terminus. 
OPERATIONS IN THE Mounrain Rearon. 
In the First Year. 


1871, 


At the commencement of the Survoy, all the sources of information open to 


inquiry with regard to the passes through the Rocky Mountains, were consulted. 


After careful investigation it appeared that the two passes known as the Howse 


and the Yellow Head possessed advantages which, taken in evi with the 


approaches to them, as far as known, best warranted further examinhtion. 


Tt was, moreover, ovident, that the obstaclos which intervened between the 


passo3 and tho coast of British Columbia woro of a very sorious character, and that 


tho seloction of the pass through the main Rocky Mountain range depended on the 


discovory of a practicable line across the whole mountain region, 
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(Commencement of the Survey.) 

Tho survey did not begin in British Columbia until the 20th July, 1871, the day 
upon which that Province became incorporated into the Dominion. In the moun- 
tainous districts, field operations aro always attended with difficulty and hardship 
after the first of November, so that there was but a short timo duting the open season 
of this year to carry on the exploration. Great energy was nevertheless bestowed on 
the work, and although attempts to find a practicable route on a direct course to the 


coast from either pass failed, information of great value was obtained. 


It was found that there would be no difficulty in carrying a line from the valley 
of the River North Fraser, in the neighbourhood of Téte Jauno Cache, to the valley 
of the North Thompson, by a low and wide depression in the mountains in that 
quarter. a 

It was found that the valley of the North Thompson would, in all probability, 
admit of a line being constructed from Yellow Head Pass to Kamloops, a distance of 


255 miles, with grades not exceeding 50 feet per mile. 


The Yellow Head and Howse Passes.) 


It was discovered that, while a practicable linc might be had from the common 
point Kamloops, vid Eagle Pass to Howse Pass, the line by Yellow Head Pass 
possessed several important advantages. It promised to be less costly; to have a 
generally better alignment, with less severe gradients and fewer difficultics of con- 
struction, and to be no longer than the Howse Pass route. Accordingly, the Yellow 
Head Pass was, for the time, selected, and further surveys through the main mountain 


range, by the Howso Pass, and other passes in a more southern latitude, were 


abandoned, 
o ’ 
(The first practicable route.) 

<a | It was further found that it was possible to reach the coast from Kamloops by 
i tho course and outlet of the Rivers Thompson and Frazer, the line terminating 
| at an oxcellent harbour on Burrard Inlet, 
f Thus, it was ascertained that a line was available for the Railway, through the 
iF entire Rocky Mountain Region, although portions of it would be enormously expen- 
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(Comparative advantages of route.) 
The report which I had the honour io submit, dated 10th April, 1872, pointed 
out generally the advantages of this line as compared with the Railway extending 


eastward from San Francisco to New York. 


Thoso engineering features, which govern the cost of operating a railway and 
transporting goods, gave promise of being much more favourable on the Canadian 
route, 

The United States Pacific Railway attains an altitudo above the sea, at four 
different points, fully double the height of the great continental summit on tho 
Canadian line, and for 1300 consecutive milos, there is no altitude so low on the 
railway between San Francisco and New York, as the highest summit of the line 


through the Yellow Head Pass. 

‘With respect to distance, it was estimated, that, from Burrard Inlet to Montreal 
would be 633 miles less than from San Francisco to New York. 

It was, at the same time, estimated that the Canadian route would bring New 


York, Boston and Portland, from 300 to 500 miles nearer to the Pacific Coast at 


Burrard Inlet, than these cities now are, with San Francisco as the terminal point of ~ 


their line through the United States. 
The distance from England to China, would be more than 1,000 miles leas by 


the Canadian line, than by the line passing through New York and San Francisco. 


In the Second Year. 
1872. 


The remarkable advantages of which the first year’s Survey gave promise, are 
not attainable without encountering obstacles which call for formidable works of 
construction. A line, in itself practicable, had indeed been discovered, but the 
information gained by the rapid and necessarily imperfect exploration also indicated 
that to carry a railway through some of the gorges of the Rivers Thompson and 
Fraser, would require an enormous outlay. The difficulties, in fact, appeared so 
groat that a recommendation to adopt the route discovered, could not bo justified 
until every offort had boon exhausted to obtain 9 line sufficiently favourable at loss 


cost, 
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Accordingly, in 1872, tho onginooring staf! was reorganized, anid the work of 


Survey and Exploration was oxtended to embrace a wider area of operations. 
(Failure to cross Cariboo Mountains.) 


Tho attempt to find a direct roite through the mountains from the Yellow 
Ilcad Pass vid Cariboo to the coast was continued. It resulted in a failure; no 
opening having been discovered in tho lofty mountains which bar the way at Tete 
Jaune Cache, and which, at that point, turn the River Fraser more than a hundred 
miles out of a direct course to its outlet. 

(Approaches to the Yellow Head Pass.) 

Surveys east and west of the Yellow Head Pass confirmed the impression that a 
good line, not especially difficult of construction, could be had on both approaches 
to the great summit in the mountain chain. The Instrumental Surveys made from 
Tato Jaune Cache across Canoe River to Lake Albreda, and thence down the River 
Thompson to Kamloops, were, in the main, satisfactory, and the localities which 
called for further examination were established. 

Survey to Bute Inlet. 

‘An exploration and survey were made from the valley of the River Thompson, 
ata point some 70 miles north of Kamloops, to Bute Inlet. The difficultics met 
wore great; but a practicable line was found. On leaving the Thompson, the lino 
ascended by the River Clearwater to the contral plateau of British Columbia, passed 
by Lac la Hache in a westerly direction, crossed the River Fraser above the big 
bond, and thence by the Chilicotin and Chilanco Rivers to the sources of the 
Homathco, which river it followed to its mouth at Waddington Harbour. 

(Bute Inlet to Vancouver Island.) 

From Waddington Harbour a survey was made along the northern side of Bute 
Inlet and across the Valdes group of Islands, by Seymour Narrows, to Vancouver 
Island, with the view of ascertaining how far it would be practicable to extend the 


railway to Esquimault, or other-harbours on the Pacific coast of Vancouver. 


(Exploration by Coquihalla Valley.) 
An exploration was also made from Kamloops by Nicola Lake and the River 
Coquihalla to the River Frasor, noar Hope, with tho view of avoiding the heavy works 


in tho canyons above Yale, and of shortening the distance. 
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~ (General reconnoissance of the region.) 

These several oxplorations and surveys proved to be only preliminary to 
further works, as the difficulties met in a field of operations so extensive, in nearly cach 
case, called for special examination. Nothing, however, was left undone to gain full 
information. The writer personally visited the region under survey, crossing over by 
the Yellow Head Pass; and he examined some of the harbours. He despatched an 
expedition to examine the passage through the mountains through which the Peaco 
River flows, likewise the country extending to the coast. The Survey had also tho 
advantage of the immediate supervision of Mr. Marcus Smith, who threw into the 


work an amount of energy and enthusiasm of which few men are capable. 


(Three projected routes.) 
At the end of 1872, three routes were reported :— 
First,—The one from Yellow Head Pass by the Rivers Thompson and Fraser to 


Burrard Inlet. 


Second,—A loop line, leaving the first at Kamloops and passing by the Coqui- 


halla, to the River Fraser at Hope, thence to Burrard Inlet. 


Third,—A line branching from the first at the confluence of the Rivers Clear- 
water and Thompson above Kamloops and extending to Bute Inlet, with a possible 


extension to Hsquimault. 


Not one of these lines could be considered satisfactory, and it became necessary 


to continue tho work of the Survey. 
In the third year, 
1873. 
This year it was deemed advisable :— 


Ist. To make a re-survey of portions of the lino by the Yellow Head Pass, more 


especially between Moose and Cranberry Lakes. 


2nd. ‘That «nothor attempt should be made to find a more direct passage than 


by tho valloy of the River Thompson, to tho coast. Accordingly, an oxploration 


was mado vid the River Iorsefly and Lake Clearwater, towards the hoad waters of 


tho Rivor North Thompson. ‘S 
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3rd, That a lino should bo survoyed froin Howe Sound, through tho Cascade range 
to Lake Lillooet, and thonce by Lake Andorson, River Bonaparte, and the most 
available routo to tho Thompson Valley. This survey extended over about 300 
miles. Much of the ficld work was oxcecdingly difficult, and it occupied the whole 


season. 


At tho close of the yoar, the writer was enabled to report, at length, on all tho 


routes which, up to that time, had beon projected, and which had been examined. 


It was submitted that the rosult of the explorations through the main Rocky 


Mountain chain, gives a satisfactory solution to what onco threatened to prove a 


difficult problem. 


(Advantagos of the Yellow Head Pass confirmed.) 


lt became clear that there is no insurmountable difficulty in crossing the rango 
at soveral points; and that of all the passes betwech the southern boundary of 
British Columbia and the 53rd parallel of latitude, although at least one other pass 
north of the 53rd parallel has a lower elevation, the Yellow Head, from tho 
character of its approaches, as well as from its gcographical position, offers tho most 


oligible route yet discovered from one side of the main range to tho other. 


The serious difficulties which remain, lie in crossing the great platcau to tho 


more western coast range, in piorcing the Cascade Mountains, and in descending 


through them from the level of the elevated plateau to the sea. 


(Projected routes described.) 


The results of surveys made have been so arranged as to form seven distinct 
routes between the longitude of Fort Edmonton on the North Saskatchewan and the 
Pacific coast, and for the purpose of comparing distances, have been made to 


converge to a common point near that longitude. 


Route No. 1.—Begins at Burrard Inlet, near New Westminster, follows the Lower 
Rivor Fraser to Fort Hope; passes up the Coquihalla Valley, and thence by Lake 
Nicola to Kamloops. At Kamloops it enters the valloy of the River North Thompson, 
following which it passes over a low watershed at Lake Albreda to Canoe River, and 


thonce crosses by Lake Cranberry to Téte Jauno Cache. From the latter point it 
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follows the River Fraser to one of its sources near tho Yellow ead Pass, and thence 
by the Caledonia and Jasper valleys, to the castern sido of the Rocky Mountain 
chain; thence east by the Rivers MacLeod and Pembina to the North 


Saskatchewan. 


The difficulties of this route lie in the first 128 miles—from Hope to Kamloops— 
involving an ascent of 3,513 feot, with gradients ranging as high as 172 feet in a 
mile, and calling for tunnelling; the aggregate length being estimated at five miles 
On tho remaining 644 milos to Edmonton, favourablo gradients and light work may 


be obtained. 


Route No. 2---Begins at Burrard Inlot, and, like Route No. 1, follews the River 
Fraser to Hope, but instead of crossing the Cascade chain by the Coquihalla valley 
it continues to ascend the Rivor Fraser to Lytton. At the latter point it passes into 
the valley of the River Thompson, and foilows the course of that river to Kamloops, 


afterwards taking the same course as Route No. 1. 


Botween Hope and Kamloops the distance is 165 miles, but the character of the 
soction is far from favourable. There are formidable difficulties along the canyons 
of the Rivers Fraser and Thompson, owing to the extremely narrow gorges through 
which these rivers flow. Tho work would be enormously heavy, and the cost pro- 
portionately great. 

Route No. 3--Begins at Howe Sound, crosses the Cascade Mountains to tho River 
Fraser at Lillooct, and thence passes over tho plateau in tho contro of British 
Columbia by the Marble Canyon and River Bonaparte valley, to the River North 
Thompson, near the mouth of the River Clearwater. From this point it ascends tho 
valley of the River Thompson, and thence takes the samo route as Noa. 1 


and 2. 


Tho 284 miles from Lowe Sound to the River North Thompson involve unusually 
_ difficult gradients and heavy works of construction. 
Route No, 4---Commonces at Waddington Harbour, on Buto Inlet, and ascends by 


tho valley of tho Rivor ILomathco, through tho Cascado chain to Lake Tatla. Thonce 


it passes over tho Chilicotin plains to tho Rivor Fraser; crossing the Fraser below 


Soda Creck; it continues castwards to Lac la Hache and Lake Canim, and reaches the 
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River Thompson valley near the mouth of the River Clearwater. Thence, it follows 


the same course as the routes proviously mentioned. 


From its starting point to the valley of the River Thompson, the distance by 
this route is 378 miles, involving a passage over threo lofty summits, which would 
require steep gradients and works of an excessively heavy character, embracing cut- 


tings in granite and a great number of short tunnels. 


Route No. 5----A modification of the previous route, the result of partial explo. 
rations, by which the difficulties found on that route may, possibly, be avoided. This 
route may be found, on further investigation, to be deserving of consideration. Tho 
oxpenditure for the first 44 miles from the coast would be heavy, but the average on 


the other portion, it is hoped, would be moderate. 


Route No. 6--Is a projected route from Bute Inlet by the Chilicotin plains to Fort 
George, and thence by the uppor River Fraser to Téte Jaune Cache, where a junction 


is effected with the route through the Yellow Head Pass to the east. 


This route, in its more difficult portions near the coast and from Téte Jaune 
Cache eastward to the Pass, has been surveyed instrumentally. The general 
physical character of the country through which the remaining portion of it 
extends is such that a practical, and even a favourable line, may be regarded as pro- 
bable. From the beginning of the survey, it has been viewed as an available route 
in the event of the obstacles which are met with in the southern lines being held to 


be insuperable, or too serious to be encountered owing to the magnitude of the works 


which they might demand. 


Route No.'7.—This route, starting from the North Bentinck Arm of the sca, 
follows the Bolla Coola gap in the Cascade Mountains, and crosses the plateau to the 
Giscome Portage ; going thence by Fort McLeod to the River Peace, which it follows 


through the mountains, 


The information obtained concerning this route is only of a Seneral character. 
It is believed, howover, that up to within 300 miles of the sea, no higher elevation 
than 2,000 fect need be crossed ; but the passage of the Cascade Mountains would 


nocossitate an ascent of some 600 fect above the level of the Yellow Head Pass, 
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Little can bo said regarding tho practicability of reaching the Pacific at 
other points than those enumerated. 

Lieut. Palmer made an exploration from Bentinck Arm into the interior. With 
that exception, no examinations have been made in the country lying between 
Bute Inlet and the River Skeena, a distance of some 300 miles, since it was first 
visited by Vancouver and Mackenzic in 1793. 

Informationon the subject is based mainly on the hearsay reports of Indians ; and 
the possibility of advantageously crossing the Cascade Mountains from the East to the 
coast, in a more northerly direction than the routes indicated, can be nothing more 


than mere conjecture. 
(Line from the mainland to Vancouver Island.) 


The attempt made to find a line for the railway from the mainland to Esquimault 


on Vancouver Island did not result satisfactorily. For a distance of 50 miles west 


‘from Waddington Harbour the only course is to follow the edge of the high 


rocky bluffs which skirt Bute Inlet, a line involving the formation of a number 


of short tunnels and requiring much heavy work. 
(Formidable bridging required.) 


Tho most serious difficulties, however, present themselves in passing from the 
mainland across the Valdes group of islands to Vancouvor Island. The bridging 
found necessary within a distance of 30 miles is indecd not only formidable, but 
without precedent. Besides tunnolling and heavy rock excavations, the following 
works are called for :~--- 


Ono clear span bridge of 1,100 foot, at Arran Rapids. 


F aS 1,350 “ atfirst opening of Cardoro Channel. 

a a 1,140 “ atsecond opening of Cardero Channel. 
“ as 640 “ at third opening of Cardero Channel. 
i, os 1,110 “ at Middle Channel. 

es 4 1,200 “ atfirst opening of Seymour Narrows. 

‘ ss 1,350 “ atsecond opening of Seymour Narrows. 


The wholo distance from Waddington Harbour to Esquimault may be computed 
at about 240 milos. Tho oxploratior showed that the work on some 25 miles near 


Esquimault would prove heavy; the remainder of the distance comparatively light.* 


*Vide Report, January, 1874. 
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In the fourth year. 
1874. 

Bofore tho close of winter, another examination was mado of that section of the 
country lying between the Rivers Clearwater and Thompson, along the general 
direction of Blue River. The object of this examination was further to test the 
practicability of the projected Route No. 5 of last year, and to prepare for an instru- 
mental survey, should circumstances warrant it. Tho exploration, however, did not 
result satisfactorily. A line was deemed possible, but with gradients so unfa- 
yourable, and with works of construction so heavy, that any further expenditure on a 
survey in this quarter was considered inadvisable.* 


(Renewed efforts to cross the Cariboo Mountains.) 


An attompt was likowiso mado at anothor point to piorce tho mountain rang 
which walls off tho Rivor Thompson and that portion of tho River Frasor below 
Této Jaune Cache, from the central plateau of British Columbia. There wore still 
some hopes that a broak in the range might be discovered in a north-easterly direc- 
tion from Lake Clearwater. A partial examination made late in the previous season 
gave promise that such an opening might be found. The information obtained 
from this exploration set positively at rest the question of a direct practicable route 
across the Cariboo range from the Yellow Head Pass to the coast. The summit of 
the divide at the lowest place that could be found on this route was an immense 
glacier 7,000 feet above sea level. 


(Re-examination by the Coquthalla.) 


A re-examination was made of that part of the route which lies between Kam 
loops and the Lower Fraser, by the Coquihalla Pass. It was found that while im- 
portant changes could be offected on the line as originally surveyed, the gradients 
would still remain unusually severe, and the works of construction would be 
extremely troublesome and expensive. The climatic objections to the route were also 


confirmed, 
(Exploration by the Similkameen Valley.) 


An attempt was mado to find a new route across tho Cascade Range to the south 


of tho Coquihalla. The object was to trace a line to connect the Fraser, below Hope, 


* Vide Appendix D, page 101, Report by Joseph Hunter, 
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vid the Similkameen valley, with one of the lines in tho interior already established 
and thence across tho main Rocky Mountain chain. This exploration resulted in 


failure; no practicable line was found,* 


(Exploration by the Tulameen Valley.) 
A final offort was made to find a route through this section of the Cascade range, 
by a branch of the Coquihalla and the course of the River Tulameen; but it 


proved still more unsatisfactory, the way boing completely barred by mountains,* 


(Survey along the Lower River Fraser.) 

The instrumental survey made this year from Fort Hope to Burrard Inlot was so far 
sitisfactory as to establish tho fact that tho line was perfectly feasible and the gradients 
favourable, although the bridging of the wide and deep river channels would be 
expensive. Three tunnels appear to be necessary, having a total length of 3,400 feet, 


but only at a few other points would the work of excavation be heavy. 


It was considered important to obtain exact data in order to form a reliable 
estimate of the difficulties to be encountered along the canyons of the lower Rivers 
Fraser and Thompson. ‘The engineering force available was insufficient to make a 
minute survey of all the very serious difficulties encountered, extending as 
they do successively for seventy miles. It was decmed advisable, under 
the circumstances, to select an average section of the canyons for examination , 
accordingly, a trial location survey was made for a distance of fourteen miles up the 
Fraser from Yale. On this fourteen mile section the survey showed that 
tunnels of an aggregate length of 6,385 feet, together with formidable rock 
cuttings, would be required. Favourable undulating gradients could, however, be 


obtained. 


(Re-survey from Lake William to the Chilicotin Plateau.) 
A trial location was made to improve the difficult portions of the route 
dosignatod No. 4 (vide report, Jan., 1874) from Lako William across tho River Fraser 
to the Chilicotin Platoau, and it was found that tho difficult work reported may be 


considerably reduced. In the first nine miles, the work would be heavy, with asteep 


* Vide Appendix E, page 105, Report by John Trutch and H. J. Cambie, 
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grade for threo miles of about 100 foot per mile. Tho lino would then require to 

| cross the Fraser by a single span of 1,100 feo: from cliff to cliff, at a height of 390 
foot abovo the water. The tunnelling would be reduced from a total length of 3,500 
foot to 800 fect. . 


Another portion of the route No. 4 between Lake Canim and Clearwater valley 
was likowiso surveyed, with the result of showing that the heavy works on this 


section may bo groatly lightened, should a careful location survey be made.* 


(Survey from Yellow Head Pass to Fort Georgo and Bute Inlet.) 


Tho failure which attended the several attempts to find a direct route from tho 
Yellow Head Pass across the Cariboo range of mountains to the coast, together with 
the unsatisfactory character of the lines alread y survoyed to Burrard Inlet, Howe Sound 
[ and Bute Inlet, led to an instrumental oxamination of the route from Téte Jaune 
Cache down tho valley of the River Fraser to Fort George, about 210 miles, and 
J thence across the country toward the line previously explored, to Bute Inlet. The 

length of line under examination, over 500 miles, and its remoteness from any baso 
of supplies, rendered it impossible to finish the whole survey in one season. Somo 
of the partics met and connected their work, but others, engaged between Fort 
George and the coast, failed to do so. A gap of some 50 or 60 miles remained 
unexplored, The knowledge acquired from this survoy gave promise that a 
practicable line, with favourable gradicnts, and with comparatively light work 


might be obtained. 


(Exploration tnland from Dean and Gardner Channels.) 


It was considered advisable likewise to extend the explorations in a northerly 
direction, Scarcely anything was known of the country between the latitude of 
Bulo Inlet and the River Skeena. The coast, it is true, had been explored and 
mapped by Vancouver in the last century, and had occasionally been visited; but tho 
country extending inland for a broadth of over 200 milos, was virtually a blank on 


tho map. 


It was thorofore doomed advisable to direct attention to this unoxplored region, 


| *Vide Appendix F, page 107, Report by Marcus Smith. 
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Accordingly, in the season of 1874, explorations were commoncod. The various 
inlots on the coast were examined; the interior was traversed, and some knowledge 


of its goncral foatures was obtained.* 


Barometric surveys were made from the Dean and Gardner Inlets, and from 
other points on the coast, to ascortain the clevation of the lowest depression in the 
Cascado Mountains. Those various oxaminations furnished information which jus- 
tifiod tho exponse of a survey tho year following, from Fort George to Dean Channel, 
and gavo foundation for the impression, that, with the exception of difficultios on the 
oxtreme wostern soction of twenty milos, a favourable line might be secured to Gard- 


nor Inlet from the northern bend of the River Fraser, near Fort George. 


‘ In the Fifth Year. 
1875. 


(Exploration from Fort George to Edmonton, vid Smoky River Pass.) 


The operations uf this year were commenced in mid-winter, by sending a party 
» across the Rocky Mountains from the northern bend of the River Fraser, vid the 


Smoky River Pass. . 


Tho party left Fort Gcorgo on tho 14th of January, pursuing an easterly course 
along the north fork of the Fraser, between the 54th and 55th parallels of latitude. 
The north branch of the river was followed to its source, which was discovered in a 
semi-circular basin, completely closed in by glaciers and high bare peaks. The 
southern branch was then followed, and for about fifty miles the course was favour- 
ablo. The route then entered the heart of the Mountain Range, still ascending with 
casy grades for some twenty miles further. The ascent rapidly attained the highest 
point or continental “divide” at 5,300 feot above the sea. The exploration then 
continued in an easterly direction along the flank of the mountains, to the River 
Athabasca, not far below Jaspor House. By this exploration we obtained a correct 
knowledge of the geography of the region, and established the fact that a railway might 
- bo carried through the Smoky River Pass ; but that no object would be accomplished 
which could not be much more casily and better attained by adopting the Yellow Head 


Pass. ‘ ¢ 


* Vide Appendix G, page 137, Report on exploration by Charles Horetsky. 
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The party engaged on this hazardous expedition, in the course of their journey, 
travelled 900 miles on snow shoes. They suffered unusual hardship. For 
{wenty days in January the thormometer averaged 39° below zcro, the 
minimum being 53°. Many of their dogs perished ; theii dog trains became com- 
pletely disabled, and they had eaten every morsel of their provisions three days 


before they reached the nearest Hudson’s Bay Fort.* 


(Exploration of the Nazco Valley.) 


As a preliminary to beginning an instrumental survey,a party was sent carly in the 


"winter to explore that portion of the line in the Nazco Valley, left unsurveyed, be- 


twedn Fort George and Bute Inlet, at the close of 1874. Before the opening of 


spring, they reported that there were no serious obstacles to be encountered. 
(Concentration of operations.) 
In previous years, surveying operations had been widely divergent, increasing 
the difficulty of supervision, as well as adding to their cost. There was no longer 


necessity for this condition of things, as the field of enquiry in the Southern and 


Concral Districts of British Columbia, had been well travelled over. Accordingly, it 


was deemed expedient to confine the survey operations of this season to the country 


to the north of Bute Inlet and Téte Jaune Cache. _ It was also determined to make 


a location survey on Vancouver Island from Esquimault to Nanaimo. 


(Trial location from the Yellow Head Pass to Fort George and Bute Inlet.) 
The reported results of the Smoky Rivor expedition also pointed to the expo- 
dicncy of making a trial location from Yellow Head Pass, down tho valley of the River 


Frascr to Fort George and thonce across the country by the Nazco valley, to the 


Homatheo and Bute Inlet. 


Fivo parties were selected for this work, and as tho scason for operations was 
advanced before those detailed for tho survey lying betweon Fort George and 


Yellow Head Pass could reach that locality, arrangements were made for them to 


winter in the mountains. Thoy wore thus enabled totake advantage of any oppor- 
tunity for carrying on field operations du;ikg the winter, and i in the following season to 


- save tho time usually talton, to reach these distant stations, 


a 


*Vide Appendix H, page 145, Report and narrative 5 KE. W. Jarvis, 
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A trial location was completed nearly the whole way from Waddington Harbour 
to River Stewart by the Nazco valley. The survey was carried through the Cascade 
mountains by the ast branch of the Homathco, whore a moro favourable line 
was obtained than that by the wost branch, giving an-casicr. ascent to the central 
plateau, with less tunnelling and heavy work. In the locality of the Blackwater and 
Chilacoh Rivers, difficulties were met, which called fora revision of the surveys at this 


point. 


(Survey from Kort George to Dean Channel.) 


An exploratory survey was made from the Kamsquot Bay, on tho Doan Channel 
up the valley of Salmon River, intersecting the line to Bute Inlot from Fort 
George in the valley of the Blackwater. This examination gave promise of a com- 
paratively favourable line to Dean Inlet, some 50 miles shorter than tho line to Bute 


Inlet. 


(Explorations at Gardner Inlet) 

The explorations made at Gardner Inlet were not satisfactory. A line of measure 
ments was made from Kemano Bay by a valley across a depression in the Cascade Moun- 
tains. The survey terminated 22 miles from Kemano Bay, where a Lake was found 
flowing in the opposite direction from the coast. This Lake proved to be not moro 
than 2,790 feet above the tide, but an intervoning ridge, 4,019 above sca level, would 


require to be tunnelled. 


(Pine River Pass.) 


An oxploration made in the course of the yoar, confirmed tho fact reported by 
Indians, that a depression in the Rocky Mountains oxisted some 50 or 60 miles south of 
Peace River, designated Pine River Pass. It appoars to be of no great altitude, and of 


sufliciont importance to justify further examination should it bo deemed advisable to 


incur the expense of continuing tho survey to any points further north than those 


which have been under considoration.* 
A doscription of tho survoy operations during tho yoar, with full details, will be 


found in the Appondix.t 


* Vide Geological Réport by Alfred R. O. Selwyn, 1876, page 68. ; 
{Vide Appendix I, puge 162, Report by Marcus Smith on Surveys made in 1875, 
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... Bee 2s eee ee Sees —e 


———— 


In the Sixth Year. 
1876. 


(Winter examination of the coast.) 


The work this year began with a winter examination of the coast. Little or noth- 


ing being known of the climatic condition of the several deep Inlets or Fiords which 


‘ndent the mainland, excopt during the summer, it was considered necessary to gain 


some knowledge of them in winter. An expedition was accordingly despatched by 


obruary, to obtain as much information as possible 


respecting the formation of ‘co in the different channels, and to make special explora- 


tions on shore in the valley of th e Kitlope. 


Much ice was reported in Gardner Inlet. Tho steamer first struck it at about 25 


miles from the Head. The Indians met there stated that the Inlet had been frozen 


over for about a month, and, as the ice remained until April, a considerable extent 


of this Inlet must have been unnavigable for fully three months. 


The Indians at the same time stated that the phenomena of that winter were not 


in aecord with those generally experienced ; that Gardner Inlet was seldom frozen to 


the same extent as it thon was, and that the greatost distance the ice had been known 


to extend down the Inlet was to a point about two miles below Kemano, and that even 


this extent was of rare occurrence. Above Kemano it is not surprising that the water 


should freeze when the temperature is low. Tho inlet is narrow and land locked, and 


the water, which is reported nearly fresh, is rarely ruffled by a breeze. 


The Indians stated that Dean Inlet had beon frozen for a-short time, but that 


“thero had been no ice at Bute Inlet during the winter. 


Snow slides are reported as formidable difficulties in many localities in the Cas- 


Where the mountains are steep they are most frequent. 
ng trees and boulders, slide down the 


cade range. In some 


places, acres of thick masses of snow, carryi 
mountain sides with great, violence.* 


(Unsuccessful attempt to cross the Cascades.) 


The exploration made in 1874 and 1875, betwoen Dean Inlet and Lake Francois, 


atill romaining unconnected with the examination made from Gardner Inlet, it was 


* Vide Appendix J, page 177; Report on winter examination, by 0. H. Gamsby. 
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deemed advisable to fill up the intervoning gap with as little delay as possible, as 
future operations might be determined by the result obtained. 

Accordingly, the party sent from Victoriain February was directed to perform the 
-work, if possible. The weather, however, proved unfavourable. The snow wasso deep 
that every effort was fruitless. After great labour the party succecded in making an 
exploration up the River Kitlope, 46 miles, discovering that the source of that river 
is in a basin or low “ divide,” between the waters of the Dean and Gardner Inlets. 


They did not, however, suecced in passing across the Cascade chain. 
(Severity of the winter.) 

Tho severity of the winter of 1875-6 in British Columbia, was, according to 
every account, beyond precedent. This circumstance was so far fortunate, as it 
afforded evidenco of the more marked climatic difficulties to be, contended against. 
Tho snow-fall was great, and the floods in spring time were unusually heavy, indi- 


cating where precaution is necessary in locating the line. 


(Completion of the trial location to Bute Inlet.) 


7 


A trial location survey was completed from the Yellow Head Pass, by the banks 
of the Fraser to Fort George, and across the country to the Homathco, where a 
re-survey and location has been effected through the Cascade chain to Waddington 
Harbour. Great improvement has been made on the line first traced. It is not 
possible to avoid tunnels and heavy rock excavations along the descent by the 
Homathco to the sea, but it is found that the quantity of work first deemed necessary, 
can be much reduced. Tho last survey shows eight tunnels, with an aggregate 


length of 1} miles, on the first 46 miles east from Waddington Habour; and six 


tunnels, in all ¢ of a mile long, thence to the Yellow Head summit; a total aggregate 


on this route of 14 tunnels, the length being 2 miles on the 547 miles of line. The 
heaviest ascents from the seaare 105-6 feet, 84 feet and 66 feet per mile. The aggregate 
Jongth of the first is 134 miles, and of the two latter, 3 miles, At no point on the 
remaining length do the gradients exceed 52°8 feet per anil, 
(Trial location to Dean Inlet.) 
The trial location survey from the Dean Channel, by the Salmon, Blackwater and 
Tscultacsli Rivers, to a point of intersection with the Bute Inlet line, in the Chilacoh 


valley, has resulted favourably, The lino to Dean Inlet ia 55 miles shorter than to 
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Bute Inlet. Thore are, however, 8 miles of a gradient, 113} fect per mile, one mile of 
103°6 feot and 19 miles, ranging from 656 feet to 92 feot per mile. With the exception 
of these 28 miles, there is no gradient over 52:8 feet per mile, between Dean Inlet and 
the Yellow Head summit. For a distance of 20 miles, heavy bridging and excavation 


will be called for, together with 13 tunnels of an aggregate length of 2 miles, 


(Alternative line to Dean Inlet.) 
The exploratory survey of an alternative line from Dean Inlet has been made. 
It leaves tho Salmon River about 45 miles from tide water, crosses a “ divide” to 
waters which flow in a north-casterly direction, and follows the course of the Rivers 
Euchu, Nechaco and Stowart, to a point near Fort Georgo. With some exceptions, 
the gradients and works of construction on this line would be easy, but its length is 


15 miles greater than the more southern line to Dean Inlot. 


(Exploration inland from Gardner Inlet.) 
The exploration made this year, south and west from Lake Frangois, developes 
the fact that a favourable line, with light gradients, from Fort George to within 22 


miles of Kemano Bay, on Gardner Inlet, can be secured, On the remaining 22 


- miles, however, grave difficulties are to be met. 


(Re-survey between Yale and Lytton.) 


Tho re-survey along the River Fraser, between Yale and Lytton, establishes the 
ontire practicability of the line between these points. Easy undulating gradients 
may be secured, but the works of construction will be heavy. 

A detailed account of the several explorations and surveys, together with a 
description of the engineering character of the lines examined and results to date, 


is presented in the Appendix.* 


THE WORK ACCOMPLISHED IN THE MOUNTAIN REGION. 


The results of surveys in the Mountain Region may bo thus recapitulated :— 
Tho information obtained is tolerably complote as regards the greater part of the 
country betwoon thosouthorn boundary of British Columbia and the 56th parallel. The 


examinations in this region have extended over a breadth of soven degrees of 


*Vide Appendix K, page 182, Memorandum by H. J. Cambie; also, Appendix T, page 254, 
Description of the engineering features of lines in British Columbia, by Marcus Smith, 
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latitude by fifteen degrees of longitude. The only portion respecting which our 
information is deficient, is the district bordering on and drained by the River 


Skeena and its tributaries, 


(The Rocky Mountain Passes.) 


Six passes through the main Rocky Mountain chain have been examined: the 
Peace River, the Pine River, the Smoky Kiver, the Yellow Head, the Athabasca and 
the Howse. Two of them, the Howse and the Yellow Ilead, have been regularly sur- 
veyed. These examinations, together with the surveys and explorations which 
have been made throughout the contiguous districts, show that beyond question the 
advantages of the Yellow Head Pass,---every consideration being taken into account,— 
outweigh those of any of the other passes; that the opening at that point offers 
superior facilities for carrying the line of railway through the main range of the 
great mountain chain; and in fact that the Yellow Head Pass, better than any other, 
opens the way to every harbour. on the coast, from the straits of Juan de Fuca 


to the latitude of Dean Inlet. 


The harbours north of Dean Inlet are equally accessible by the Yellow Head 
Pass. It is possible, however, but by no means certain, that the more northern har- 
bours may be reached with greater ease by one of the more northern passes of Pine or 
Ponce River. Accordingly, the selection of a terminus on Gardner Inlet, or at Port 
Kssington, would call for more extended examinations in the mountains in the northern 
latitudes. Indeed, regular railway surveys, from the coast, via Pine River and Peace 
River, to the prairie region to the east, would be required, to obtain data for com- 
parison with the Yellow Head Pass, and to determine which of the routes may be pre- 


ferable. 


While the question of the Pine River and Peace River Passes, in connection with 
lines to the two most northern harbours, is yet undecided, it is, however, undoubtedly 
ostablished that the main Rocky Mountain chain can be crossod with ease hy the 
Yellow Hoad Pass. Tho major problem is accordingly satisfactorily solved, and it 
romains to be considered how the minor ranges of mountains, and tho other physical 


obstacles which present themselves, may be surmounted or avoided, 
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(Route through the Yellow Head Pass.) 

Starting from the Athabasca, a river on the prairie side of the main chain, at a 
point known as old Henry House, the line enters the approach to the Yellow Ilead 
pass, and follows a westerly course through a fine, moadow-like expanse, lying fully a 
vertical mile lower than the lofty peaks which rise up on both sides. } Passing through 
this low, open, and favourable passage, the line continues in its due westerly course, in 
all, some 60 miles from old Henry House, to Téte Jaune Cache. At this point, it inter, 
sects a remarkable valley, sunk decp in the mountains, and stretching for more than 


400 miles in a nearly straight north-westerly and south-castorly course. 


To the north-west, it is occupied by the River Fraser, and to the sovth-cast by 
the Canoe River, to Boat Encampment, and thenco by the Columbia and the Kootenay 
Rivers to beyond the international boundary line. This oxtraordinary valley is at an 
elevation of from 2,000 to 3,000 fect above the sea, while at no great distance from it 
on tho north-castern side, tho crests of the Rocky Mountains, stand erect from 


10,000 to 15,000 feet in altitude. 


(Deflection of Route.) 


Lofty mountain masses extend on the opposite side of this deep-lying and singu- 
larly straight valley or trough. These mountains are continuous and unbroken,except 
at two points. The most southern opening is abreast of Boat Encampment, where 
tho Canoe River flows into the Columbia, and where the latter river all but completely 
reverses its course, and flows south through the passage. The more northern open- 
ing, not far south of Tete Jaune Cache, contains Lake Albreda, which, at certain 
scasons of the year, discharges its waters both north and south,the southerly discharge 
fecding the River Thompson. The Thompson itself flows in this locality nearly duo 
south, and is walled in between the Columbian range on the cast, and the southern 
oxtonsion of the Cariboo Mountains on the west. 


” 


(Unsuccessful efforts to plerce the Cariboo Mountains.) 


Many fruitloss attompts havo boon mado to carry the railway line through 
tho colossal wall of mountains which prosents so imposing a barricr to its 


westerly course for so many miles north and south of Téte Jaune Cacho, So far as 
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known, ovory depression has been examined, and overy indentation explored, without 
success, Tho few lateral valleys, which at wide intervals exist, immediately terminate 
in gorges, aguin to disappear in glacial sources at high altitudes. 

It is ovident that at Téte Jauno Cache, two courses only are open for the railway. 
Tho one in a north-westerly direction by the Fraser and the great valley described ; 
the other duc south by tho Albreda and the River Thompson. By either of these 
two routes the lofty and defiant Cariboo Mountains may bo flanked, and the great 


plateau in the interior reached. 


(The Central Plateau.) 


Between the 49th and 50th parallels, the greater portion of the central plateau 
of British Columbia has a general uniformity of altitude, varying from 3,500 to 4,000 
fect. Many of the rivers are sunk deep below the general surface, and the plateau is 
crossed here and there by irregular hilly ranges of considerable elevation. Towards 
the north-west, the plateau passes into a somewhat lower level, with many lakes, 
lying at a general elevation of more than 2,000 fect. above the sea. In this section 
the river valleys are less sharply cut than those described farther to the south-cast, 


and are, in consequence, more favourable for railway construction. 


(Lines through the Cascade Mountains.) 


The Cascado chain, which rises between the central plateau on the one side and 
ihe coast ou the other, presents everywhere formidable difficulties. It has now been 
picrced by at least twelve different lines, five of which have been surveyed with 
transit and lovel, the others have been explored and barometric measurements made. 

Of the twelve lines, it is known that tho five instrumontally surveyed are practicable 
for railway construction, and it is believed that threo others can be placed in the 
same category, making in all, cight lines from which a choico may be mado. The 
romaining four can be left out of consideration. Tho eight lines referred to are as 


follows :— & 


By the Coquihalla to Burrard Inlet. » 

By tho Frasor to Burrard Inlot 

By tho Lillooot and Lake Andorson to Ilowo Sound, 
. By the East Branch of the Homathco to Bute Inlet, 
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By the West Branch of tho Homathco to Buto Inlet. 

By the River Bella Coola to the North Bentinck Arm, . 

By Salmon River to Dean Inlet. 

By the Kemano Valley to Gardnor Inlet. 

By the River Skeena to Port Essington. 


Although these eight lines through the Cascades may be viewed as practicable, 
one of them, that by the West branch of the Homathco, is substantially a loop line 
between two common points, and being less favourable and more costly than the lino 


by the East branch of the same river, is practically superseded by the latter. 


On the other hand, the surveys across the central plateau havo led to the com- 


bination of portions of one or two lines, so as to form distinct lines, thus resulting in 


eleven definite routes, 


(Routes from the Yellow Head Pass to the coast. ) 


These routes aro classified in groups to facilitate comparison. Tho Southern group 
comprises those terminating at points near the oxtreme southern limit of the coast of 
the mainland. The Central group embraces those lines converging at Bute Inlot, 
opposito the middle portion of Vancouver Island. Tho Northern group embraces 


those routes which lead to harbours on the coast, entirely to the north of Vancouver 
Island. 


SOUTHERN GROUP. 


Route No. 1.—-From Yellow Head Pass, vid Lake Albreda, River Thompson, 
Lake Nicola and Coquihalla Valley to Burrard Inlot, 


Route No. 2.--From Yellow Head Pass, vid Lake Albreda, Rivor Thompson and 


the Lower River Fraser, to Burrard Inlet, 
Routo No. 3.—From Yellow Head Pass, vid Lake Albreda, Rivers Thompson, 
Bonaparte and Lillooet and Lake Anderson, to Howe Sound. 
CENTRAL GROUP. 


* Route No, 4.---From Yollow Hoad, Puss, vid Lako Albreda, River Thompson 


ay 


Rivor Clearwator, Lac-la-Hacho, Rivor Chillicotin, and East branch 


of River Homathco, to Waddington Harbour. 
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Route No. 5.---Alternative route to No.4. Discussed in former progress reports, 
but now abandoned. 

- Route No. 6.---From Yellow Head Pass, vid River Frasor, Fort George, River 
Chilacoh, River Nazco, and Kast Branch of River Homathco, to 


Waddington Harbour, 


NORTHERN GROUP. 
Routo No. %.—Krom Yellow Head Pass; vid River Fraser, Fort George, River, 
Chilacoh and Bella Coola, to North Bentinck Arm. 


Routo No. 8.—From Yellow Head Pass, vid River Fraser, Fort George, River 


Chilacoh, River Blackwater and Salmon River, to Dean Inlet, 


Route No. 9.—From Yellow Head Pass, vid River Fraser, Fort George, River 


Nechaco and lower portion of Salmon River, to Dean Inlet. 


Route No. 10.—From Yellow Ifead Pass, vid River Fraser, Fort George, River 


Stewart, River Nechaco and Kemano, to Gardner Inlet. 


Route No. 11.—From Yellow Head Pass, vid Kiver Fraser, Fort George, River 


Stowart and River Skeena, to Port Essington. 


(The routes to Northern harbours.) 
Tho two last on tho list, No. 10 and 11, are but imperfectly known, Hnough, 
however, has beon learned respecting the position and levels of the lakes and rivers 
and the general topographical features of the country on these routes, to justify the 


belicf that further and more accurate surveys would result in obtaining feasible 


railway linos. 
It is not supposed that these lines would be free from engincering difficultics. 
Indeed, it may be assumed that heavy work would be unavoidable in the descent 
from the lovel of the lake district, in the interior, to the sca, through the Cascade 
rango. Tho extent of those difficulties, and the best modo of overcoming them, can 
only bo ascertained by instrumental surveys. 
In the meantime, it is deemed advisable to keop those northern routes in pre smi- 


nonco, on account of the advantages which thoy undoubtedly possess, viewed in con- 


nection with the question of through traffic. 
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(The routes open for consideration.) 


Theso cloven routes, reduced to ten by the abandonment of Route No. 5, termi- 
nato on the coast. of the mainland at soven distinct harbours, and thoy all converge 
to Yellow Head Pass. To the number may be added the two additional routes, run- 
ning east from the two most northern harbours, by the low-lying passes at Peace 


| and Pine Rivers. Thus, wo have in all, a dozon routes across the Mountain Region 


open for consideration, but for the reasons set forth, a comparison of them will be 


limited to the ten especially described. 
Operations IN THE Pratnte Reaton. 


In the First Year 
1871. 

The nenitie country merges into the woodland between Red River and Lake of 
the Woods. An arbitrary dividing line between the two Regions might be drawn at 
any point in that locality ;* but as it will be found convenient during construction, to 
carry tho limit of the Woodland Region west to the well-established point, Selkirk, 
4 cs ‘t has beon deemed advisable to consider the Prairie Region to be bounded on the east 
| side by the Red River and Lake Winnipeg. 
| ' 


(Limits of the Prairie Region defined.) 


For similar reasons, it is expedient to adopt a well-defined boundary line on the 
- western side of the Central Region. In genoral terms, the Rocky Mountains have been 
taken as the western boundary. These mountains undoubtedly form bold, geographical 
land marks. On their eastern side they rear themselves high above tho adjacent 
country, and from their lofty crests, here and there, great spurs or subsidiary moun- 
{ tain masses project, which stretch out into the lower lovel, forming intermediate 
-— valleys, so that a line along their base would be extremely sinuous and difficult to 
trace. Moreover, explorations in the Mountain Region have, for the most part, been 
7 | | confined to the country on the western side of the various passes. As these passes 
d 7 aro found on the line of boundary of British Columbia, the eastern limit of that 
\} Province is a convenient division line betwoen the Central and Western regions of the 
: guUrVOY. , 
al ) Tho Prairio or Central Region will therefore be assumed to extend from Red River 


‘amd and Lake Winnipeg on the east, to the boundary of British Columbia on the west. 
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(General Characteristics.) 


Tt will not be nocossary to describe the physical characteristics of the Prairie 


Rogion, 4 full doscription having alroady been given in previous reports * 


(Previous Explorations.) 


1871 


Tho explorations made by the Imperial Government, within the limits 
of the Prairie Region, suggested that no complicated difficultios of construction would 
be experionced. Tho information obtained, however, indicated that, as the rivers 
which drained the region flowed for the most part in deeply eroded channels of great 
width, the bridging might prove a serious consideration. Special information on 
this point, therefore, became indispensable. It was equally necessary to obtain further 


data relative to the approaches to tho several mountain passes, 


(Commencement of Examinations.) ~ 


Accordingly, in 1871, parties were sent out to examine the Plain Country 
in different directions, between Red River and the mountains. The information 
obtained, confirmed the view that in many sections tho great river channels could 
not be crossed without great cost. Difficulties of this character promised to be least 
formidable on one route; that by Lake Dauphin and the valley of Swan River, 


to the level of the first prairie steppe, near Fort’ Pelly, and thence proceeding 


_ nearly duc west to the South River Saskatchewan, which it crosses about latitude 


52° 22’. The channel in this locality was found comparatively easy for bridging. 
West of the crossing of the South Saskatchewan, a line was projected to cross 
the North Saskatchewan at ono point only ; which crossing, it was considered, might 
be effected at some distance above Edmonton. It was hoped that the enormously wide 
and deep troughs through which the rivers of the plains in many places flow might 


be best overcome by the line being turned in the direction described. 


The explorations were extended in a westerly direction to Rocky Mountain 
House and Kootenay Plain, near Howse Pass; as well as to tho Rivor Athabasca, as 


fur as Jasper House. , Branch oxplorations wore likewise made to Lac la Biche, 100 


*Vide Report January 1874, page 6. 
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milos to the north of the North River Saskatchewan and to othor points. Important 


apocial information was thus obtained respecting a wide extont of country. 


Tho total distance travelled by these parties, west and north, from Red River, was 
fully 5,900 miles. | 
In the Second Year 
1872. 


The knowledgo acquired in the previous year, and tho open character of the 
country, which admits of rapid examination, were considered a sufficient reason for 


postponing regular railway surveys in this district until the work in the mountains 


‘and woodlands, to the west and east, was further advanced. There were, therefore, 


no examinations made in 1872, beyond the general reconnaissance of the writer 
throughout the entiro field of survey. A reportof this journey has already been made 
public.* 


(Peace River District.) 


In connection with the personal reconnaissance veferred to, explorations were 


made of the Peace River District by members of the expedition, detailed for that 


"purpose, A wide extent of country, far to the north of the Saskatchewan, was 


reported as being unsurpassed in fortility; and, notwithstanding its high latitude 


with a comparatively dry and salubrious climate. 


In the Third Year 
1873. 


When the writer was travelling through the Prairie Region in 1872, difficulty was 
occasionally experienced in finding water suitable for the daily wants of the party. Tho 
subject was brought under the notice of the Government, and recommendation was m ade 
to have the water-bearing qualities of each locality tested, and at points where a suffi- 
ciont surface supply was not found, to sink experimental borings. By this means it 


. 


was hoped that the possibility of obtaining water by ordinary, if not by artosian 


*Vide Report January 1874, pages 11 and 35, also ‘‘ Ocean to Ocean.” 
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(The question of water supply.) 


This duty was placed under the supervision of the Director of the Geological 


_ Survey, who undertook an investigation with regard to the water supply and tho 


question of mineral fucl along the entire length of the Saskatchew 


an, between Rocky 
Mountain House and Lake Winnipeg. 


(Internal Navigation.) ' 
During this season, surveys were made of the portages and streams between 
Lakes Winnipog, Manitoba, Winnipegoosis, and the River Saskatchewan 


, at Cedar 
Lake, 


with the view of ascertaining how far these sovoral waters could be made 
available for navigation. 


In the Fourth Year 
1874, 

Examinations which had been made, established: Ist—That to carry the line 
from Red River vid the south of the Riding Mountains, would involve much heavy 
work in crossing the deep and wide valleys of the Assiniboine and its tributaries. 2nd— 
That by making a divergence by the east and north of the Riding and Duck Mountains, 


and up the valley of Swan River, the heavy work would be avoided, but that the latter 


coyrse would necessitate a considerable detour from adirect line. Accordingly, further 
examinations were called for. 


(Route by the Narrows ; Lake Manitoba.) 


A survey of tho Narrows of Lake Manitoba was made with the view of ascertain- 

ing how far it would be practicable to bridge these waters. It was found that at the Nar- 

ows of the Lake, the width of the main opening is only 2,650 feet, with an average 

depth of 10 fect, and that tho railway may be carried across at this point at little 

oxpense compared with the saving effected in avoiding the heavy work or the detour on 

the other lines which had been projected. By crossing at the Narrows, it was found 
that the length of the line is shortened about 30 miles. 

(Selkirk to Livingstone.) 
During the summer and autumn, an exploratory survey was made from the 


crossing of Red River at the Town Plot of Selkirk, in a nearly due north-westerly 


direction, by the “ Narrows” to the turn of the Duck Mountains, and thence up the 
valloy of the Swan River to Livingstone, 
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The whole distanco is over 270 miles. It was ostablished that for 200 miles the 
line will have but few curves, and will be otherwise favorable. The lino of survey 
was pushed to the north of the Duck Mountains, their northern edge forming an 


important objective point. 


Betwoon tho Duck Mountains and the Porcupine Mountains, the River Swan 
flows in a north-castorly direction to Lake Winnipegoosis. Tho line, in ascending 
this valley, passes to the south of an isolated elovation named Thunder Hill, rising 
to 1,937 feet above sea level. This survey shewed light average earthworks, 
with heavy bridging only on the last thirty miles. In the latter section, there are 


six gullies of about 1,000 feet wide, from 50 to 80 feet deep. 


(Character of the Country Traversed.) 


Between Selkirk and Livingstone, woodland and prairie generally alternate for 
the first 45 miles from the Red River. Some wet soil, however, is met with in this 
stretch—in one instance, running into a bog three miles across, but drainage is not 
difficult, as there is a good eastern full, For the succeeding 50 miles, the country is no 
so low, being elevated about forty feet above the level of Lake Manitoba. For the 
most part, it is wooded with scrubby oaks and good sized poplars. Frequent patches 
of wet land make their appearance, but it is capable of being drained by ditching, 


and converted into meadow land. 


For about twelve miles, up to the Narrows of Lake Manitoba, the land is generally 


low, in some spots being but little above the high water of the lake. 


After passing the “ Narrows,” the land continues low for some fifteen miles, but 
throughout the remaining 150 miles, till Livingstone is reached, the natural drainage 
is oxcellont, if we oxcopt the immediate neighbourhood of Lake Winnipegoosis. In 
tho low country, a number of muskogs will have to be crossed, but they are reporte 


to have firm clay bottoms, and to bo, generally, not difficult of drainage. 


All along tho lengthy section, between the lake district and Livingstone, the 


soil is, generally speaking, productive; a doscription peculiarly applicable to tho 


Swan River locality, somo sixty miles in longth, by about twonty miles broad, where 


tho soil is exceedingly rich, 
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(The Timber Supply.) 

With rogard to timbor, well-sized poplars are abundant everywhere. On the 
fifty miles of the route, east of Livingstone, white spruce trees of excellent quality 
wore found, with a diamoter of 24 feet; some reaching 34 feet. On the Duck 
Mountains, a magnificent growth of this timber is reported, much of which is within 


easy reach of the line. A sprinkling of tamarac is also met in some places, 


The presence of timber in the district described is important. It must prove 


invaluable for construction purposes in the extensive prairies at no distant date.* 


About fifty miles cast from Livingstone, the line passes through an abundant 


supply of gravel, suitable for ballast. 


(Navigation of Lakes and Rivers.) 
During the scason, a survey was made betwoon Lakes Winnipogoosis and Mani- 
toba, with the viow of connecting tho two wators. Other surveys of a similar kind 
wero made at points on the Saskatchewan, having in view tho improvement of the 


navigation. 
(Boring Operations.) 


Boring operations in connection with the question of water supply were com- 
menced, but much progress was not made. 

"(Telegraph to Edmonton.) 

It was deemed important to erect a telegraph along the railway route, so soon as 
the linc should be determined. Tenders were received iu July , and in October, 
contracts were entered into for constructing a telegraph tine from Red River to 
Edmonton. 

(Location Survey, Selkirk to Livingstone.) 

It being designed that the telegraph should be placed on the precise line of 
the railway and its general route having now become established between Selkirk, 
on Red River, and Livingstone, near Fort Pelly, a location survey became necessary. 
Accordingly, before the scason closed, the location was commenced between Selkirk, 
and Livingstono, the survoying partios remaining in tho field, and carrying on the 


work during winter. 


*Vide Appendix L, page 185. Report by Granville 0. Cunningham. 
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In the Fifth Year. 
1875. 


The location surveys were carried on with so much determination and Vigour, 
that, notwithstanding the distance, fully 270 miles, and the inclemoncy of the 
woathor, together with inadequacy of shelter, the survey of the whole section from 


Livingstone to Selkirk was completed before the arrival of spring. 


(Exploring and Locating West of Livingstone.) 


It became oqually necessary to prepare for telegraph construction on tho sti]! 
onger section from Livingstone to Edmonton, and thence to the western limit of the 


contral region, 


Accordingly, in March, arrangements wore made for carrying on tho survey, 
and during the whole season, efficient exploring and locating parties were actively 
engaged between Livingstone and Yellow Head Pass, the distance being about 775 


miles. A dotailed account of these operations will be found in the Appendix. * 


Commencing at Livingstone, a reconnoitering party advanced in a westerly 
direction along the gonoral route, which from previous information, it was thought 
advisable to examine more thoroughly, The main survey party followed, re- 
ceiving suggostions and diroctions from timo to time from tho exploring party in 
advance, and woro thus enablod to carry on tho work of dotermining tho lino with 
rapidity. 

In a donscly wooded country, it is nocossary to have tho line ‘staked out with 
tolorable accuracy, in advanco of tolograph construction, on account of the necessity 
for clearing. In a prairio or open country, it is not so important, but it is desirable 
lo havo tho telograph orected along the general route of the railway, and, where 


practicable, on the precise line. 


(The Atlantic and Pacific Surveys Connected.) 


The course of proceeding adopted in the open country, admitted tho dotermina- 


tion of tho lino with sufficient précision, and favoured tho rapid execution of tho 


(he 


‘Vide Appendix M, page 189. Progress Report by H. A. F. Macleod. 
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work. By the 13th November, a continuous exploratory survey had been made 
from Livingstone, west, to Root River,—a tributary of the Athabasca—the distance 
measuring 629 miles. Some portions of the linc thus surveyed were not perfectly 
sulisfactory, and required revision, but the work accomplished served the immediate 
purpose, in connection with the construction of the telegraph, and is, in every way, of 
great value. It formed the connecting link in the chain of exact instrumental measure- 
ments from the Atlantic on the one side and the Pacific on the other, and tested the 
accuracy of the levels which had so laboriously been carricd mile by mile from both 
oceans. 


(Unsuccessful Exploration.) 


During the year, a volume was published giving an account of the travels of the 
Karl of Southesk, some 15 years previously, in a portion of the Rocky Mountains. 
Some of the chapters of this book, and especially the sketch maps it contained, led 
to the hopo that a more direct route might be found from the Yellow Head Pass to 
Edmonton, than any yet known. Accordingly, instructions wero given to test the 
question by a thorough exploration, and, if expectations were realized, to follow the 


exploration by an exploratory survey. 


It was considered important to have the examination made without delay, so 


that the overland telegraph should bo carried by the best route. 


In the appendix will be found a detailed account of this exploration.* It failed 
in its immediate object, but it established that the line previously surveyed, from tho 


pass through the mountains, by the Athabasca to Root River, could be amended. 


(Location West of Edmonton.) 


All doubts being set at rest as to the proper course to be followed, the location 
of tho line through the wooded country to the west of Edmonton, was decmed 


oxpedient, so that the telegraph might be proceeded with. 


(The Timber Supply.) 
Tho survoys this ycar showed that alargor tract of country is covered with woods 
{han was proviously believed. It was gonerally conceived that the country on 


tho south sido of the Saskatchowan was an almost trecloss prairic. Tho 


*Vide Appendix M, page 193: Exploration of Maligne Valley. &c, by H. A. F. Macleod. 
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engineering parties, however, found a great deal of timber; fully one half of tho 
lino surveyed from Livingstone to Edmonton passing through woodland, Poplar is 
almost the only description of wood found. It is closer grained than that seen in 
Ontario. When dry, it makes very good fuel, resembling in quality soft maple. 
West of Edmonton to the mountains, the country is almost wholly wooded, some 
groves of very fine white spruce being found. As the mountains aro approached, the 
poplars decrease in number, while increasing in eize. In this district, scrub or pitch 
pine begins to appear somewhat plentifully, and among the mountains, pine and spruce 


are the only timber met with. North-east of Carleton, very good white spruce is found. 


(Coal. 

Beds of coal crop out on or near the railway linc, where it crosses some of the 

rivers, noticeably the north Saskatchewan and the Pembina ; further to the west also, 

on the McLicod, and at Coal Creck near the entrance to Jasper Valley. The bed at 
the Pembina crossing is 20 feet thick. 

(Average Character of Works.) 

Though some portions of the country traversed by this year’s survey are hilly 

and somewhat broken, its general character is such that the average works of 

construction, will be light. More favourable crossings of the larger rivers have been 


found than were anticipated. 


The construction of the telegraph made considerable progress. Before the close 
of the year, the posts wére erected and the wire placed in position for 535 miles, but 


tho clearing was not completed for that distance. 


In the Sixth Year. 
1876. 

The work this year commenced with the placing of two locating parties between 
the North Saskatchewan, not far from Edmonton, and the extreme western boundary of 
the Central Region. This work, like that of the previous winter, was carried on with 
difficulty on account of the severity of the woather,—the temperature frequently 
ranging 40° bolow zero,—and from tho distance from settlements where supplies and 
shelter could bo secured. Notwithstanding all drawbacks, oporations were vigor- 


ously prosecuted, and although some membors of tho staff suffored from exposure, 


a great deal of work was satisfactorily acccmplished, _ 
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(Surveys East and West of Edmonton.) 

During the winter and following summor of this year, the explorations and 
surveys were continued for the purpose of effecting improvements in the line pre 
viously laid down, cast and west of Edmonton. The examinations to the cast were 
carried on chiefly in the neighbourhood of the Willow Hills, along Battle River and at 
Buffalo Coulé, where the endeavour was made to avoid difficult ground and h cavy work, 
West of Edmonton, new exploratory surveys wore made between the rivers MeLeod and 


Athabasca, and a line, more favourable than that found in the first survey, was obtained. 


From the point reached on the Athabasea, the exploratory survey was extended 
up the valley of that river to the mouth of the Assiniboine, not far from Jasper 


House. 
(Location Surveys.) 


Location surveys were made from opposite Edmonton to the River McIeod, 150 
miles ; also from the mouth of the Assiniboine, up the Jasper Valley, to the entrance 


of the Caledonia Valley, 20 miles. Tho whole line, therefore, through the wooded 


_ country, on the eastern baso of the mountains, is now practically determined and set 


out, and there is nothing to prevent the telegraph contractor proceeding with his 
work. The distance from Edmonton to Yellow Head Pass is nearly 260 miles. Tho 
survoys and re-surveys of 1876 covered the whole length. A trial location embraced 
160"miles of the distance.* | 
(Telegraph in operation to Edmonton.) 
The work of erecting the telegraph through the Prairie Region proceeded 
rapidly. Bofore the summer was over, the wire was in position to a point on the rail- 


way line some 20 miles south of Fort Edmonton. 


THE WORK ACCOMPLISHED IN THE PRAIRIE REGION. 


.The examinations in the Prairie Region have established satisfactory results. 
We are able to avoid the serious difficulties looked for in crossing the large 
rivers which are met with in the vast plains of the interior, and which lie in channels 


gonorally wide and deep. 
(Bridging.) 


Thero are indeed comparatively but fow bridges of marked extent and cost 


required in this location, comprising 1,043 miles. 


*Vide Appendix Y, page 337, Report on Surveys in 1876 by H. A. F. MacLeod. 
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Tho following list sets forth tho moro prominent structures claiming special 


consideration. The dimensions given aro open to revision. 


TROG) TRIVGE: cessnatvesssbece sseaads 4 spans of 200 fect; height, 42 fect. 
River South Saskatchowan... 5 2 200 sh tT 
SRC SU VOlicccasscccon eg sentees - 4 — 100 he some 
River North Saskatchewan... 5 . 200 “ Liye = 
BaiVeP POMS. ..30.0000ce0603 0 200 e Or 
River McLeod sy, ...0.0cste.ees mo : 100 ms BO +* 
River Athabasca......c.s0c000 3 7 200 ce 5 Tica 
(Mountain) Assiniboine...... 3 200 PAB 
STATING IIVET osc ce cccses avsenee 2 “ 200 “ eo 


Thore will also be required probably 30 single spans, ranging from 100 fect to 


60 fect, together with a considerable number of smaller openings for streams. 


Several deep ravines, almost dry or with insignificant streams, have also to be 
crossed either by embankments or viaducts. Two of these call for heavy works. 
The Grizzly Bear Coulé, 668 miles west of Selkirk, has a depth of 160 feet, and a 
width of about 1,400 feet. Buffalo Coulé, 690 miles west of Selkirk, is 100 feet deep 
by about 1,400 feet wide. There are three other ravines, averaging 2,300 feet wide 
by 45 feet in depth. | 


These are the chicf points which appear to necessitate heavy works. Thus the 
bridging, when averaged over the whole distance, will be remarkably small. The 


other works of construction will be comparatively light. 


(Gradients.) 

The gradients and alignment will nowhere be less favourable than on the 
railways now in operation in the older Provinces. The maximum gradient between 
the Yellow Head Pass and Selkirk will be 52°80 feet per mile. Up to a point 468 
miles west of Red River no gradient ascending eastwards in the probable direction of 


hoavy traffic need exceed 26:50 feet per mile. 


(The Telegraph.) 


The line is located throughout the entire length of the Region with sufficient 


accuracy to admit of the construction of the overland telegraph. Telegraphic 
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communication has been established from Winnipeg on the Red River to the longi- 
tude of Edmonton, a distance of 807 miles. There remain only 256 miles to reach 


the Yellow Head Pass. 


(Navigable Branch Lines.) 


The line established intersects the navigation of Lakes Winnipeg, Manitoba, and 
Winnipegoosis, Red River and the South and North Rivers Saskatchewan. These 
water channels will furnish connecting lines of travel, to be traversed by suitably 
constructed: steamers; tho total longth of these water communications being fully 
2,000 miles.* They will greatly aid both in the construction of the Railway and 
in the settlemont of tho country; and hereafter will doubtless furnish valuable 


contributions to the traffic of the Line. 


(Wood, Coal and Iron.) 
The line runs through the wooded groves contiguous to the prairie sections. 
Tho advantage of this feature in the location is obvious. Tho timber will become of 
great value, as itis available for construction and for the purpose of fucl, as scttle- 


ment calls for it. 


The line, where it crosses several of the rivers, especially in the wostern half of 


the Region, intersects outcrops of mineral fuel. 


The presence of coal needs no argument to sustain the importance of the fact. 
Iron ore is also found at accessible distances from the Railway; and these two 
minerals give promise of the establishment of futuro, centres of industry along 


the line. 
OPERATIONS IN THE WoopDLAND REGION,- 


° 


: In the First Year, 
1871. 
At the beginning of thesurvoy, a large extent of this Region was but little less 
strange than the Mountain Region. No civilized man, so far as known, had ever 
passed from the valley of the Upper Ottawa through the intervening wilderness to Lake 


Superior. The country east and west of Lake Nepigon was all but a terra incognita. 


* The Saskatchewan, including for half the season, 200 miles of the south branch, say... 1,400 miles. 
Lakes Manitoba, Winnipegoosie, and Winnipeg, Bay ..sccssssussssseses cores sesssseeseecessesees coceenens 500“ 
Red River to the U. 8. Boundary Line, BAY sssrsersesscence soorerese snnoen cs sessrecssensoen seceeve veresee — 100 


2,000 miles. 
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It is truo that tho chain of lakes and streams from Thundor Bay to Lake of the Woods 
and Fort Garry, known as the Dawson Route, had beon travelled, but this route was 


circuitous and much out of the way of a direct railway line. 


(External features forbidding.) 


All accounts of the country to be travorsed by the railway, at loast such por- 
tions of it as wore, in any way, known, wore unfavourable. Tho southern margin of 
this region extonds for some 600 miles along Lakes Huron and Superior, where the oye 
rests upon only a continuous frontier of rugged rocky hills, and on the more northern 
lake, they assume the form of bold bluffsof great height rising from the water's cdo 
The surtace is generally wooded. In many places dense thickets aro mot. 
Judging from an exterior so rough, and general features so forbidding, the Region was 


deemed by many impracticable for railway construction. 


(Preliminary Work, Ottawa to Red River.) 
The first step was to picree the interior by a chain of connected explorations and 


actual measurements, both of distance and height. 


These operations were commenced at Mattawa, a point on the River Ottawa, in 
the latitude of Lake Nipissing, to which locality exact surveys and levels had, some 
years previously, been carried from tide water to determine the construction require- 
ments of an Ottawa ship canal. Strong parties, cloven in number, were detailed to 


carry on the required operations from Mattawa, west, to Red River, a distance 


exceeding 1,200 miles. 


Great efforts were made to have these surveys connected within the year, but the 
vast distances which intervoned through an entirely roadless, and, in some places, 
oxceedingly rough country, made it late in the summer before portions of the survoy 


could bo actually commenced. The difficulties in the way of keeping the parties 


furnished with supplies, was also great. 


(Winter Surveys.) 


Only two of the cloven parties finished the work assigned to them by the end of 


tho season, and-it bocamo necessary to carry on operations during tho wintor 
following. | ‘ 
(Exploration to Jamos’ Bay.) 


During the summor and autumn, oxaminations wore mate in other directions, 
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The River Ottawa was explored to its most northorn source, and the country 
along the Rivers Abittibi and Moose, flowing into Hudson’s Bay, was traversed. 
(Survey East of Sault Ste. Marie.) 
An Exploratory survey was made along the northern coast of the Georgian Bay, 
100 miles cast from Sault St. Maric, and an exploration was made in the same 


direction as far as French River. 


Tho object was to ascertain the practicability of bridging the outlet of Lake 
Superior, and carrying a “through” line of railway from that point vast through 


Canada and in a westorly direction through United States territory. 


In the Second Year. 
. 1872. 
The oxplorations were carried on during the whole winter, and by the spring it 
was found that tho formidablo difficulties which had presented themselves in tracing 
the lino south of Lake Nepigon, might be avoided by passing the lako to 


the north. 
Line North of Lake Nepigon.) 


Exploratory surveys were accordingly made in that direction, and before the 
scason closed, it was established that the railway could bo constructed from the 
River Ottawa to Red River, vid the northern side of Lake Nepigon, and that 


neither the work nor the gradients would be exceptionally heavy. 


With the main lino carried to the north of Lake Nepigon, a branch to Lake 
Superior would be necessary. Two lines for the branch were examined, ono to 
Thunder Bay, tho other to Nepigon Bay. 

In the Third Year. 
1873. 

Although the practicability of constructing the railway through the Woodland 
Region had been established by carrying the line to the north of Lake Nepigon, the 
fact that this route mado a considorablo dotour from tho direct course, and called 


for tho construction of a long branch to Lako Suporior, suggosted that renowed 


offorts should bo mado to obtain a lino south of Lake Nopigon, Tho wholo scason 


was spont in this work, 
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(Renewed Efforts South of Lake Nepigon.) 


The surveys were carried on fron the northern end of Long Lake, south-west 
to the River Nepigon. The country was thoroughly oxamined from the River Nepigon 
towards tho west, and in a north-westerly line to Black Sturgeon Lake; thence 
exploratory surveys wore made on several lines, in the direction of the height of land 


between Nepigon basin and the basin of tho Lake of the Woods. 


The ground proved exceedingly broken, and many difficulties were mot with. But 
a practicable route was oventually traced, by which the main line from Ottawa to 
‘Red River could be brought to the navigable wators of Lake Superior, at the head of 
Lake Helen; some improvements being called for to render that portion of the River 


Nepigon, between Lake Helen and Nepigon Bay, navigable. 


(Survey from Thunder Bay.) 


Another exploratory survey was undertaken from Thundor Bay, running in a 
goneral course about mid-way between the lines previously examined. All the 
surveys this year, west from Nepigon and Thuider Bay, pointed to a convergence 


east of the outlet of Lake of the Woods, at Rat Portage. 


Tho north-westerly survey from Thunder Bay boing incomplete when naviga- 


tion closed, if was carried on during the winter months. 


(Between Lakes Nipissing and Superior.) 

Explorations were also made during this year in the district lying between the 
River Ottawa and Lake Superior. Those explorations were begun at Lake Nipissing, 
and extended in a north-westorly direction from that lake, through tho interior, to the 
cast branch of Moose River, which flows to the north, and ultimately discharges 


into James Bay. 


Tho results were satisfactory, a comparatively direct and favourable route for 
tho railway was discovered by the valley of the Sturgeon Rivor, to a point of inter- 
section with the line previously found practicable betwoon tho River Montreal, a 


branch of the Ottawa, and the north end of Long Lake. 


Detailod descriptions of the survoys, 1s well as information of a gonoral charactor 


respecting the country traversed, will be found in previous reports.* 


ie Report, January, 1874, p. 27 to 34; p. 199 to 213, 
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In the Fourth Year. 
1874. 
In March, 1874, two partics proceeded to tho mouths of French River, for tho 
purpose of surveying the several outlets. 
(The Georgian Bay Branch.) 
Taking advantage of the ico, they were able to effect soundings ovor an area of 
104 square miles. Theso investigations showed the comparative superiority of the 


middle outlet for the purpose of a harbour for the Georgian Bay branch. 


In the summer of the same year, alternative routes for the Georgian Bay branch 
wero examined. Two lines were explored: tho ono starting from tho Canada Central 
Railway at Carloton Place, and terminating at Parry Sounl on the Georgian Bay; 
the othor commencing at Ronfrew, (also on the Canada Central Railway) and ending 
at the middle outlet of French River. The latter route was ultimately adopted. 

(Route between Nipissing and Nepigon.) 

Examinations were undertaken this year for the purpose of determining the 
practicability of carrying the railway in a direct line from Lake Nipissing vid the 
River Pic and the coast of Lake Superior to Nepigon Bay. The exploration from 
. Lako Nipissing to the mouth of the River Pic proved satisfactory. It was found that 
nearly the whole of the country through which the line is projected in this section 
offers a fair site for the railway. Abundance of timber, and a proportion of good 
soil is reported.* On Lake Superior, however, the country adjacent to the coast 
was found to be of an extremely rough and broken character; precipitous granite 
mountains, intersected by valleys impracticable for railway construction, rising in 
all directions with elevations varying from 500 to 1,000 feet above the level of the 
lake. A route had, consequently, to be adopted, in the main, following the shore. 
It is 117 miles in length, and for 30 miles only at any considerable distance from 
the margin of the lake. 

(Character of Coast Route, Pic to Nepigon) 

This route is not without difficulties peculiar to itself. The coast is generally 

bold and rugged, and in many instances the line has to follow the shores of indenting 


bays ; consequently, numerous tunnels and sharp curves become a matter of necessity. 


* Vide Appendix N, page 204, Report on Exploration, by W. A. Austin. 
t Vide Appendix O, page 206, Report on Survey, by T. Jefferson Thompson, 
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The aggregate length of the tunnels will amount to 74 miles. The grades, 
however, are for the most part easy. On the whole line, only six bridges, the largest 
230 feot span, would be required, with an aggregate length of less than 800 feet. 


The excavations would not be excessive, but the formation is chiefly of rock. 


The tunnelling referred to consists of many short lengths, and it is not 


improbable that it may be reduced on accurate location surveys being made. 


The practicability of constructing a line by this route has been, accordingly, 
ascertained. Tho line would be much curved, and, for some part of its length, costly, 
but it would shorten the distance between extreme points. 

(Lake Superior to Lake Nepigon.) 

[t was deomed advisable to ascertain the practicability of connecting the naviga- 
tion of Lake Superior with that of Lake Nepigon, and a survey was, accordingly, made. 
Tho distanco is about 15 milos. The line of survey followed, fot about 11 miles, the 
course of a stream which.flows into Lake Helen. At the source of this stream thero 
is a lake of no great size, and separated from a second small lake, in length 23 miles, 
by a ridgo of land | These lakes are about 1,500 feet apart. The survey was suffi- 
cient to establish the fact that a railway could, without difficulty, be constructed from 
Lake Nepigon to Lake Helen, and that it would be possible to extend the navigation 
of Lake Superior to the head of Lake Nepigon. Works of considerable magnitude 
would, however, be required, including tho construction of locks to overcome a rise 
of 250 fect from one lake to the other. 

(Location Survey, Thunder Bay to Shebandowan.) — 

In the autumn, the location of the line between Thunder Bay and Lake 
Shebandowan, a distance of 45 miles, was commenced, and considerable progress 
was made by the end of the year. 

(Red River to Rat Portage.) 

During the season, a favourable crossing point for the railway at Red River was 
acloctod, and a line surveyed in an easterly direction to Rat Portage. The line was 
direct, and tho distanco from Red River to Cross Lake, 77 miles, was favourable, with 
light work, Tho romaining 37 milos, botwoon Cross Lake and Rat Portago, passed 


ovor a rocky and broken country, involving oxcavations and embankments, as well 
J s 


as bridging of a heavy character, 


lt 


a a a 


(Rat Portage to Sturgeon Falls.) 

By the ond of the ;winter, 1873-74, explorations, with the view of finding a direct 
route from Rat Portage in a south-easterly direction towards Sturgeon Falls, or some 
othor point on the navigable reaches flowing into Rainy Lake, were completed. The 
investigation proved unsuccessful ; no practicable route being discovered. A good lino 
was found, however, running for 200 miles cast from Rat Portage, vid Lakes Kaglo 
and Wabigoon. 

, (The Lake District, East of Lake of the Woods.) 

Extensive explorations were made of the water channels lying between Lake 
Wabigoon, Lake of the Woods, Lac des Mille Lacs and Lake Nepigon, for the pur- 
pose of ascertaining how far the natural water communications could be made avail- 
able as auxiliaries to the Railway during construction. 

(Improving the Dawson Route.) 

In tho autumn of 1874, a survey was mado of the various rapids and portages 
botwoen the Lake of the Woods and Take Shebandowan, to ascertain the best means 
of improving the communications on the ‘Dawson Route.” Twelve portages and 
some minor rapids were examined. The total length of works required would be 
14”miles, while the sum of the difterences of levels between contiguous points is about 
465 feet. The improvements would probably consist of canals and locks in some places, 
and tramways in others.* 

(The Pembina Branch.) 

It was deemed advisable to procecd this year with the construction of the 

Pembina Branch. Accordingly, that portion extending from the southern boundary 


of Manitoba, north, to a point opposite the town of Winnipeg, was located and placed 


under contract. 


The contract was entered into on August 31st, 1874, and the work was vigorously 
prosecuted during the remainder of the season. 
In the Fifth Year. 
1875. 


With a view of determining the extent to which the lakes between Thunder 


Bay and Rod River could be mado navigable and brought into connection with the 


* Vide Appendix P, page 211, Report on Survey of Portages by Henry I. Mortimer 
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railway, enginecring parties were sent, carly in the winter, to make exploratory 


surveys. 


Ist. Between a point at the head of navigation of Rainy Lake, near Sturgeon 
Falls and Lake Windigoostigan, to ascertain the shortest and best line for a 


railway between these two navigable water stretches. 


2nd. Between Lakes Windigoostigan and Shebandowan, to ascertain the prac- 
ticability of bringing these and the intervening Lakes Kashaboio and Lac des 


Mille Lacs to the same level, and so obtaining an unbroken navigation. 


3rd. A survey from Sturgeon Falls, in the direction of Rat Portage, to establish 


the practicability of constructing a railway. 


4th. From the western end of Lake Windigoostigan to the eastern end of Lako 
Shebandowan, to ascertain if a railway could be built. on a moderately direct course 


between these extreme points, in the event of a canal proving impracticable. 


(Line by Sturgeon Falls to Rat Portage.) 


The second and third surveys did not result satisfactorily. The cost of rendering the 
navigation continuous between Lakes Srebandowan and Windigoostigan would be 
vory heavy, much greater indeed than any immediate advantage would justify. It 
was also established, that, with the exception of about 16 miles west from 
Sturgeon Falls, the line to Rat Portage would pass through an extremely broken 
country, and that it would not be practicable to construct a railway through it at 


moderate cost. 


It was found that a good line was obtainable from Sturgeon Falls to an intersec- 


tion with the line surveyed to Thunder Bay at the eastern end of Lake Shebandowan. 


An examination was made north from Sturgeon Falls, with the view of avoiding 


the objectionable ground on the eastern side of Lake of the Woods. The obstacles 


met with rendered the dotour so great as to cornpel the abandonment of the project. 


‘ (Line Via Wabigoon.) 


Other surveys established that a good line at comparatively moderate cost could be 
had in a direct course from Eagle Lake vid Wabigoon River to Lac des Mille Lacs, 


and thonce to Thunder Bay, intersecting the line of Contract No. 13 at Sunshine 


Creok, 15 miles east from the castern end of Lake Shebandowan, 
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In tho meantime, the work under Contract No. 13, for grading the road- 
bed from Shebandowan to Thunder Bay, was stopped on the 15 mile section, west of 


Sunshine Creek. ° 


(Sault Ste. Marie to River Pic.) 


An oxploration was made this ycar from Sault St. Mavic, along the cast 
side of Lake Superior, to the Rivor Pic, with the view of ascortaining how far the 
country would admit of railway construction. Tho results were not sufficiently 


satisfactory to justify further expenditure in this direction. 


(Lake of the Woods to Cross Lake.) 


In connection with the schome of utilizing tho nivigable wator stretches 
between Lake Superior and the prairie region, it was deemed advisable to ascertain 
by survey how far it would be practicable, at moderate outlay, to extend the navi- 
gation of Lake of the Woods in a westerly direction. Accordingly, an exploratory 
survey was made. The project, which at first promised to be feasible, was ultimately 


abandoned on account of the difficulties to be overcome. 


Contracts for ‘Work and Material. 
(Telegraph, Red River to Lake Superior.) 


As the eroction ofa telegraph along the railway line was considered of paramount 
importance, a contract was entered into, February 9th, 1875, for the work of clearing, 
placing the poles and hanging the wire, &c. It was intended that the work should be 
commenced simultaneously at the extreme points, Red River and Thunder Bay, and 
thence bo carried onwards to the interior, as the surveys were completed and the con- 


tracts for grading and bridging let. 


7 


(Purchase of Rails.) 


During the summer and autumn of 1874, an unprecedented fall in the price of 
atecl rails occurred. It was considered prudont to secure a stock before prices again 
rose, a result predicted by every one in the trade. Accordingly, tenders for 
the supply of a limited quantity were invited, and at the beginning of the year, con- 


tracts for tho supply of 50,000 tons, with the necessary fustenings, were made, 
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(Grading and Bridging.) 


Tenders were invited for the works connected with the construction of the road- 
bed, north-west from Fort William, on Lake Superior to Lake Shebandowan, 45 
miles. A contract was centered into on April 3rd, 1875. This section was subse- 
quently reduced to the portion 324 miles long, from Fort William to Sunshine Creek. 
On the same date, a contract was made for the grading and bridging, from Selkirk, 
ov Red River, 77 miles cast to Cross Lake. 

(Sundry Supplies and Works.) 

During this year, other agreements were made for furnishing railway sleepers, 
transportation of rails and the erection of houses at points on the line north-west from 
Lake Superior and cast from Red River. Those houses are intended ultimately for 
station buildings. In the meantime, they are to be utilized, during the construction of 
tho works, as offices and dwellings. 

In the Sixth Year. 
1876. . 

The explorations this year consisted of an examination of the country, lying 
to the south-east of the Rivor Pic, in as direct a course as practicable towards 


French River; and from French River, in a north-westerly direction, towards the 


Mouth of the River Pic. The exploration was incomplete when the open season 


closed ; about 40 miles remaining to bo examined. Much of the country was found 


to be rocky and broken, interspersed with lakes and swamps. 


(Route Via Dog Lake to Nepigon Bay.) 


Another exploration was mado from the neighbourhood of Lac des Mille Lacs, 
east, vid Dog Lake to Nepigon Bay. A practical route, without excessively heavy 
works, is reported, establishing the fact that the trunk line from the prairie region to 
the castern terminus in Ontario, may, in tho future, bo carried in a direct course, 
without making a detour to Thunder Bay. Tho line now under construction to Fort 
William, will then constituto a short branch, from the main line, to tho navigation 
of Lako Superior. 


(Tho Goorglan Bay Branch.) 


A trial location survoy has been mado from French River, at Contin: 8 Bay, cast 


to tho point ostablishod by Statuto as the oastorn terminus, 
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(Location, Lake Supertor to Red River.) 

A trial location survey has beon completed between the sections which were 
under contract and construction, at the beginning of tho year, east from Selkirk 
at tho west, and north-west from Fort Willian, at the cast. Tho intervening 
distance is found to be 3003 miles, which, with the 13th contract, 32} miles, and tho 
14th contract, 77 miles, makes the whole distance from Fort William to Selkirk 410 
miles. With the exception of 70 miles, which distance includes what is known as the 
15th contract, the works of construction will not be heavy. The alignment and 
gradicnts will be favourable. The maximum gradients ascending towards the west will 
be 52°8 per mile, and itis expected that a careful revision of the location will effect the 
reduction of all the gradients ascending towards Lake Superior, to the low rate of 


0.5 per 100, or 26.4 fect per milo as a maximum. 


(Contracts of Work.—Tracklaying, &¢., Fort William to English River.) 

During the winter, tenders were invited for the grading and bridging required 
on the section west from the 13th contract, viz.: from Sunshine Creek to English 
River, 80 miles, and for track-laying and ballasting from Fort William over the 13th 
contract to Sunshine Creek, and thence to English River, a total distance from Fort 
William of 113 miles. The contract for the work was entered into on the 7th June, 
1876. During the year, these works have been pushed on vigorously ; the rails have 


been laid for a distance of 24 miles, north-west from Fort William. 


(Engine House at Fort William.) 


A contract for the orection of a ten-stall engine hcuso at Fort William was given 


out on July 11th. Considerable progress has been made in the work. 


(Transportation of Rails, Rolling Stock, &¢.) 


Agrecments have been made for the transportation of engines and cars to 
Manitoba, as well as for the purchase of spikes, bolts and nuts, and for tho transpor- 


tation of rails and other material. 


(Contracts for.Grading, Cross Lake to Keewatin.) 


Sinco tho yoar closed, a contract has boon entored intd for tho grading and 


bridging betwoon Cross Lake and Koewatin at tho outlet of Lake of tho Woods, as 
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well as fur tho track-laying and ballasting from Selkirk to Keowatin. Tho contract 


is dated 9th January, 1877. 


A list and description of all contracts entered into, together with an account of 
the oxpenditure on construction, and tho goneral spocifcation. under which the 


principal works are being executed, will bo found in the Appendix.* 


Tur Work AccoMpLisneD IN TIE WoopnAnp Reaton, 


Tho topographical features and tho adaptability to railway purposes of a country 
covered with woods, and imperfectly known, can only bo ascortained by patient and 
persistent efforts. Tho view is much obstructed by the growth which covors tho 
surface. Tho axe must goncrally bo used to admit of obsorvations being made for 


even a fow hundred feet. Tho way must be folt little by little. 


The Woodland Region is covered by dense forests throughout its length of more 
than a thousand miles from east to west, and in its breadth from the Great Lakes 


north to Arctic waters. 


It is entirely without roads of any description; the examination has, conso- 
quently, proved difficult and tedious. Exploratory lines have .beon carricd through 
tho forest in every direction where tho dotermination of facts suggested their 
necessity. Thus, at great labour, wo havo acquired valuable information, and the 


results may be viewed with satisfaction. 


The successive operations in coach yoar havo beon doscribed; tho results ma 
b] 


now bo summarised, 


An extremoly favourable lino has been established from Selkirk, on Red River, 
in & course as nearly direct ss possible, to the nearest navigable waters of Lake 


Superior at Fort William, 


A route has been traced by which the line from Selkirk to Lake Superior may 
bo oxtended to connect with the railway system of the country, without making any 
groat cotour, Tho extension will leave the line from Selkirk to Fort William, a short 


. 5. ve Appendix Zc, page 383, Expenditure on Construction, Contracts, Specification, etc. 
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distance from the latter place, and passing in an casterly direction by the mouth of 
the River Nepigon, will keep along the coast of Lake Superior to the River Pic; 


th ence, leaving the coast, it will cross the country to Lake Nipissing. 


The distance from Selkirk to Fort William is 410 miles. A. contract for clearing 
the line for this distance, and the erection of a telegraph is in force. The work of 
grading, bridging and tracklaying for 226 milos of this distance is in progress. 

The first locomotive engine was landed at Fort William in August last. The 
rails have since been laid for 24 miles inland. Tho telegraph is in operation 45 miles 
~ farther, and buildings for the purposes of the railway are in course of erection at 


various points along the line between Lake Superior and Red River. 


Tho Pembina branch is about three-fourths graded, ready for tracklaying, and a 


large quantity of rails has been delivered. The total length is about 83 miles. 


It'may be stated that in tho location of the section between Red River and Lake 
Suporior, special rogard has been had to securing a lino capable of conveying the 


products of the prairie country to Eastern markets at the lowest possible rates. 


GENERAL OBSERVATIONS. 


I have explained that from the continental divide at Yellow Head Pass 
oast, to Lake Suporior, the route of the railway is practically established, and for 


the greater portion of this distance a telegraph is orected along the line. 


‘To the west of tho Yollow Head Pass, however, tho selection of a route to the 


Coast has not yet been made. This subject claims careful consideration. 


THe Rovure THRoveH Britisn CoLumbts. 
Several important considerations enter into tho question of a choice of route 
amongst which may bo enumerated : 
1. Engineering features of line. 
(1.) Length. 
(2.) Difficulties of construction. 
(3.) Cost. 


(4.) Facilitios for cheap transportation. 


(5.) Cost of maintaining and oporating. 
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2. Traffic. 


C1.) Local resources. 
(2.) Population and local advantages. 


(3.) Through traffic. 


| renee” mamma 
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(4.) The Terminus. 


In tho Appendix will bo found a description of the routes which have been moro 
carefully examined. Tho engincering features of cach are sot forth as fully as cir- 
-eumstances warrant. Tablos of gradionts and alignment can only be furnished in 


tho cases where trial location surveys have been made.* 


Tength of Tuines. 


The length of the ten different routes projected from the Yellow Head Pass to 


the Coast, is as follows: 


Miles. 

Route No. 1. Terminating at Port Moody, Burrard Inlet......... 461 Measured{ 
do 2 do do do bit. obax S00 pi 
do 3 do Howe Sound.......scssssceeees stuunne . 464 
do 4, do Waddington Harbour, Bute Inlet. 550 u 
do 6 do do do ° . 546 ‘s 
do ves do North Bentinck Arm ......... Thekelee 480 Estimated. 
do 8 do Kamsquot, Dean Inlet ........ 488 Measured. 
do 9. do do do _ oe ee 506 y 
do 10. do Triumph Bay, Gardner Inlet....... 560 Estimated. 
do 11 do Port HssingtOn....ccecccssesees se ac tied Uncertain. 


Comparative Cost. 


It would undoubtedly be desirable for the purpose of comparison, to have 


re rm anette. 


reasonably correct estimates of the probable cost of each route, but this result is 


| unattainable without regular location surveys. 
: * Vide Appen lix T, page 254, Report, by Marcus Smith. 
&>» t { 36 miles of this distance estimated. 
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Wo have a location survey of one line from the coast to Yellow Tead Pass, 


We have exploratory surveys of three other lines and fragmentary trial location 
surveys of difficult portions on cach of them. But the data are insufficient, except on 
one line (No. 6), to admit of estimates of quantities being made with any Approach 


to accuracy, 


(Data insufficient for estimating cost.) 


It is an exceedingly difficult matter, even with data sufficient to deduce tho 


actual quantities of work, to form an estimate of cost, at all reliable, owing in part 


‘to the uncertainty of the price of labour. Itis impossible to say what wages itmay be 


necessary to pay. The price of labour on the Pacifie coast has, of late years, been 
much higher than on the Atlantic Coast; and it is not possible to foretell what its 
range may be in future years. The value of labour enters 0 largely into the cost of a 
railway that any estimates of probable expense are conjectural, unless the price of that 


labour be established. 


(Standard of value.) 
Tt is, novortholoss, possible to form a comparativo ostimate by taking, as a 


klandard, tho pricos which havo obtainod on othor public works recently complotod, 


Tho Tntorcolonial ailway will, in this respect, be taken as tho standard, and 
the estimates will be based on the cost of labour during the construction of that work. 
A pereentago may he added, as individual judgmont may dictate, equivalent to any 


supposed advanco of price, Which may affect the westorn section of the Pacific line. 


(Estimated cost of Route No. 6.) 
According to this standard of the value of labour, the probable cost of the 
Route No. 6 can be approximately ostimated. 
The quantities on the route on which a trial location has been made, from Yellow 
Ifcad Pass to Waddington Harbour (No. 6), have been computed, and the standard of 
value has boen applied to determine tho coxt of the works. 


Tho schedulo of the gross quantitios of rock and earth excavation, of tunnelling, 


masonry, bridging, ote., is givon in full in the Appendix. It includes overything 


deemed necessary to complete tho grading of tho railway, with solid embankments, 
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iro bridges, and, generally, with durable structures equal in point of character to 
those on the Intercolonial line.* 

Adding the cost of ballasting, permanont way, rolling stock, stations, shops, snow 
sheds and fencos, indeed all tho supplemental expense indispensible to the construction 
and completion of a line similarly oquipped, and equal in officiency and permanency to 
the Intercolonial Railway, and basing the calculations of cost on precisely the same 
data, the same value of material, and tho samo avorage value of skilled and unskilled 
labour as obtained on that work, the railway from Yellow Head Pass to Bute Inlet, 


No. 6, may be estimated to cost $33,000,000. 
: (Estimate of other Routes.) 


The cost, however, of one line is of little use in making a comparison of routes ; 
but as estimates, even if only rough approximations, of the other lines, are demanded, 
it becomes expedient to adopt some method by which the information may be obtained. 
The only way in which estimates can be formed of the other lines, is by a study 
of the profiles and the other data of the surveys; by comparing tho various portions 
of each line, the ono with the other, and with a common standard; and by applying 
the rule of proportion to sections which correspond in general character, but are 
different in length. 

Some difficulty has been experienced in making this comparison, owing to many 
important documents and memoranda connected with the survey having hoen destroyed 
by tho fire of 187-4, when the offices of the survey were burnt. It has not been 
possible to replace many of the plans and papers which were lost; consequently the 
precise information then recorded, which has not since been reproduced, is not 
now available. [very care has, however, been taken with the data at command to 
arrive at as accurate results as possible. 

A comparison of the estimates which have been formed shows that Route 
No. 2, from Yellow Head Pass to Burrard Inlet may, with a judiciously selected 
location, be established and completed for about $2,000,000 more than Route No. 
6, terminating at Waddington Harbour, No. 2 has a much greater length of very 
heavy works, but tho extreme length from Yellow II[cad to tide water is some 53 
miles shorter, and thus the common mileage charges, embracing permanent way, 


rolling stock, and various othor servicos, form a reduction in the coat of the line to 


Burrard Inlet. 


* Vide Appendix Q, page 217, Schedule of quantities on Line No. 6. 
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Route No. 3, ending at Ifowo’s Sound, although 94 miles shorter than Route 
No. 6, is estimated, nevertheless, to cost $6,000,000 more. 

Route No. 4, which crosses from the Thompson by Lac la Hache and the Chilli- 
cotin Plains to Waddington Harbour, is estimated to cost $5,000,000 more than 
Route No. 6, terminating at the samo point. 

Route No. 8, ending at Dean Inlet, appears to be tho least costly of the several 
lines of which estimates aro furnished. The estimate of the cost of this route is 
$4,000,000 less than Route No. 6. Its length is nearly the same as that of Route 
No. 2. 

In the estimates, similar mileage allowances for rails, rolling stock, stations, and 
other necessary genoral service, have, in each case, been made. 

Exact location surveys would, in all probability, reduce the work estimated on 
several of these routes; in some cases the reduction may be important, but with our 
present information, it would not be prudent to estimate the cost at much less than 
the sums now mentioned. 

With respect to the other routes mentioned in this Report, the data in my posses- 
sion are insufficient for estimates of any value to be made concerning them. 

(Summary of Estimates.) 

The following is a statement of the comparative cost of the five routes across 
the Mountain Region, deduced as above explained, the lines, in all cases, being 
taken from the eastern boundary of British Columbia in the Yellow Head Pass. 

Route No. 2.---Following the North Thompson via Kamloops to 

Lytton and by the Lower River Fraser to Port Moody, 
Burrard Inlet, 493 miles.....cccccscscreeecneeenseeeetenceseeaseaeesensees $35,000,000 

Rovurr No. 3---- Vid the North Thompson, Bonaparte Valley, Marble 

Cunyon, Lillooctt and Lake Anderson to Howe Sound 464 
TA LOG-csastks ainsi avin cs tathanesiigeiceacons Heusen venaidend ceeaey eh sensnsuened $39,000,000 


Route No. 4— Vid the North Thompson, Clearwater, Lake Canim, 

Lac la Hache, Soda Creek, Chillicotin Plaine and Bast Homathco 

to Waddington Harbour, 550 miles......+-seceeeeeseeess pod saapudaueay $38,000,000 
Rovutr No. 6-—-Following tho North Fraser to Fort George, and by 
the Rivers Chilacoh, Nazco and Kast Ilomathco to Wadding- 

ton Harbour, Bute Inlet, 546 miles.,....... <sedefveteassaquvaeceajes, $50,000,000 
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Route No. 8---- Vid the North Fraser, Fort George, Rivors Chila- 


Cs 
es 


coh, Blackwater and Saimon, to Kamsquot, Dean Inlet 488 


TE GT eee re PEO Pry PrP DIET Een CRE. OREO Len tee ahd dy seee $29,000,000 


These estimates aro founded on the theory that tho works are to bo constructed 


equal in character to those of the Intercolonial Railway. 


her 


(First Cost may be Reduced.) 
The amount of expenditure, however, may, in the first place, bo reduced by the 
introduction of timber trestle-work in the place of solid carth or rock embankments, 
— and by tho use of temporary st uctures in place of pormanent and more costly ones. 
Various expedients could be resorted to to limit the first expenditure, generally, by 
tho adoption of porishable works to be replaced as they require restoration by more 


pect of ultimate increased expense, 


| pormanent works, By this means the first cost could be reduced, but with the pros- 
| It is found difficult to delcrmine tho extent, in each case, to which temporary 
| structures may be admitted, and it would be impossible to make a fair comparison of 
> tho several lines unless the estimates were based on precisely the same standard. 

Accordingly, it is considered advisable, as has already been stated, to take the standard 


of tho Intercolonial Railway, where solid and permanent works generally prevuail. 
(Leading Characteristics.) 


Tho charactoristics of a railway have much to do with its capacity for business, 
and tho cost of maintaining and operating it. The route which will in the highest 
degree admit of low gradionts, casy alignment, and pormanently firm road bed, at 


tho loast annual outlay, is the one most capable of transporting cheaply. 


In this respect, there can scarcely be a doubt as to Routo No. 2, terminating at 


ee Burrard Inlet, being the best. Tho others, as far as they are known, would probably 
stand in tho following order :— 

ZNd..ascecsesesseesseos ; banaesad bvaeses Routo No. 8 terminating at Dean Inlet. 
SUA ssivacsiciasnbprapakstpass Crssb 6 .Route No. 9 do do 
ACH c ctahvhescee ness aueseaniens a rian ee Route No, 6 do Bute Inlet. 
Bthvssiassas Seieky mean keaeciaka as seseeeeRouto No. 4 do do 
Cth ...sceee kneteobansosedaceeas sseseeee ROUtO No. 1 do Burrard Inlet. 
Tthiscddaesevedtess ite iin houtedNord do Howe Sound. 
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Tho othor routes, Nos. 10 and 11, terminating at Gardner Inlet and Port Mssing- 
ton, can scarcely be classified, as they are not sufficiently known. It is belioved, 
howovor, that tho latter, Route No. 11, would have easy asconding gradients by the 
valloy of tho River Skeona to the lake country in the intorior, thence vid Fort George 


and tho Fraser to Yellow Head Pass. 
Local Advantages and Resources. 


Tho extensive territory embraced within the limits of British Columbia is 
groat, while tho population of that Provinco is exceedingly small. The few civilized 
inhabitants are chiefly resident in the south-west angle of the Province. Accordingly, 
tho route of tho greatest advantage to the present population, would terminate on the 
coast, at tho extreme south, 

(Existing Local ‘I raffic.) 

It is evident that the trade and traffic of this present population, will contri- 
bute but little towards sustaining the western section of the Railway. It is the more 
necessary therefore to consider where industries may be developed and traffic created. 
The bost lands in British Columbia appear to extend between the Rocky and Cascade 
Mountains, and mainly exist between the 49th and 5ist parallels of latitude. But 
they are limited in extent, and when fully developed for purposes of agriculture and 
stock raising, can only have a sparscly-settled pastoral and farming population.* 

(Future Local Trafilic.) 

With the view of estimating, with some reasonable degree of probability, the 
localities where, in the future, industries of various kinds may be developed, the 
Geological Survey was instructed specially to examine different sections of the 
Province. Although the inquiry is far from exhausted, some progress has been 


mile, and a Report on the economic minerals of the region is appended. + 


Tho data collected establish the existence of great mineral wealth in British 
Columbia, and the opinion is expressed by the geological officers of the Government 
that tho resources of that Province will rather surpass than fall short of the estimates 
givon. Attention is directed to tho report on this subject, and the observations, in a 
soparate nolo, on agriculture and stock raising, and oxtent of cultivable land. 
ya’. Vide Appendix 8, page 246, Note on Agriculture, &c.; by G. M. Dawson. 


‘ Aafigs Appendix R, page 218, Note on the economic Minerals and Mines of British Columbia, 
y G. M. Dawson. 
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2, Through Traffic. 

The important question of traffic, especially “through traffic,” calls for judg- 
ment in the selection of a terminus. It is most desirable that the railway should 
terminate on the coast ata harbour, which from its general excellence and geographi- 
cal position, would be best calculated to accommodate the shipping of the Pacific and 
attract commerce from distant countries. This question has an important bearing on 
the choice of route. On the one hand, a favovrable line, not difficult of construction, 
may lead to aharbour deficient in many desiderata. On the other hand, a harbour 

‘in every way desirable, may be unapproachable from the interior, or one that can 
only be reached by a lino so unfavourable in its gradients and general character, and 
q so enormously costly of construction as, in either case, to render the selection 


inexpedient, 


The Harbours of British Columbia. 


In the search after reliable information upon the features of the coast line of 
British Columbia, it was considered that the officers of Her Majesty’s navy who have 
served on the north Pacific station must have had repeated occasion to examine 
that coast, and more than any other class must possess that information without 


which no harbour should be sclected as the water terminus of the line. 


(Application to the Admiralty for information.) 

Accordingly, application was made, through the Colonial Office, to tho” Admiralty 
for whatever special information might be possessed respecting the seven harbours 
with which tho railway lines have been connected, and, further, for all the known 
facts, of a general character, concerning other harbours and waters on the British 


Columbia coast. 


In order to obtain the information in as concise a form as possible, I prepared a 
series of quorics for submission to the principal naval officers who had had oppor- 


tunities of oxamining the harbours, anchorages, channels, and currents of the coast. 


Those quorics wore accompaniod by a preamble, which sot forth tho objects of 


tho inquiry, viz. :-- 


q That it had been determinod to establish a railway through Canada to the Pacific 


Coast ; 
3 9 
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That oxtensive explorations had, during the past six years, been made ; 

That several routes, more or less practicable, had been discovered ; 

i" ‘That it was considered of the first importance to scloct such a route and western 
terminus as would best command traflic, in order that the railway might eventually 
become self-sustaining, or be as little burdensome as possible ; 

That as no local business at all commensurate with the cost of tho undertaking 
could, for many years, be looked for, it was the more important to give every considera- 
tion to “through trade,” and to sclect such a route and terminus for the railway as 
would best attract ocoan traffic, and would admit of successful competition with 


foreign lines. 


(Replies to queries.) 


Tho replios which have been received are given in the appendix.* Tho following 
deductions may be drawn from them :— 

Tho proximity of the seven harbours to the Asiatic coast stands in the following 
order, Yokohama, in Japan, being taken as a common point. 


(Distances from the Asiatic coast.) 
Miles. 


Port Essington, mean distancd...rcccccrrereresrererers 3,868 
| 3,970 

Triumph Bay, Gardner Inlet. .cceseeeeeseereerees ceneeene d 3,983 
4,120 

Kamsquot, Dean Inlot......cccsecceeereeeceseenenennenceneeeeereeeeees 4,079 
Balla Coole es, HAR BS eee tessa Woes. 45080 
North Bentinck Arm......sccssesssscesecseeneceeesserssseeceeesseeees — 4,086 
English Bay, Burrard Tnlét:... Stee RW cecusfeecsesssiveve, 4/836 
Port Moody, do seheccbacdllewebede Ubeshdahpuvitesestane 4,306 


Hows Sounds... cstisslecscteasshtsviveeadvinmenst nse. 4,572 


Waddington Harbour, Buto Inlet. ....ccccee sseeesseeeeees 4,470 
(Length of towage.) 


The harbours stand, with respect to the least distance that sailing ships would 


havo to be towed :—— 
* Vide Appendix U, page 278, Correspondence, queries and nautical evidence respecting the 
harbours and waters of British Columbia. 
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oS 2 ST RO TIS SE ESOS EE OR ER AE AS OT SSO OE ET SET RES 
Mean 
distance. 

POP HASiNGLONT secsessacensseckervstedscars se esiines 49 miles towage. 
english Bay Burrard Inlet. (ivisiccsdescsvescieees 70 
Howe Sound, Burrard Inlet. ......... ccesssoseees 76 : 
80 : 
Triumph Bay, Gardner Inlet.......... sesvvesccores 4 90 ! 
110 “ 
Port Moody, Burrard Inlet. ....ssseccees bovsuteds 90 ns 
Kamsquot, Doan Inlet... iis. .ctcses stessnens Vs ReOS 2 Tae 
Beth COOKS cise wes pudees tbaens te sects bepowcabathscakt 97 zs 
NOrtn BentinGk Armies. wissen cgioecsestnseenss . 100 y. 
Waddington Harbour, Bute Inlet,...........eeee. 156 * 


(Advantage of Port Essington with respect to distance.) 


Port Essington thus appears to be the nearest harbour to the Asiatic Coast 


It is 102 miles nearer than Triumph Bay, Gardner Inlet. 


211 % Kamsquot, Dean Inlet. 
; 468 English Bay, Burrard Inlet. 
488 xf « Port Moody, is 
602 $6 a Waddington Harbour, Bute Inlet. 


(Advantage of Port Essington with respect to towage.) 
Port Essington requires the least towage for sailing ships, viz: 


21 miles less than English Bay, Burrard Inlet. 


27 # ‘« Howe Sound. 

36 i « Triumph Bay, Gardner Inlet. 

41 AS as Port Moody, Burrard Inlet. 

44 as «“ — Kamsquot, Doan Inlet. 

48 “ 8 Bella Coola, North Bentinck Arm. 
107 ec « ~~ Waddington Harbour, Bute Inlet. 


Tho weight of naval ovidonce docs not favour Port Essington, or indeed any 
northorn harbour. It rathor points ton oxtremo southern harbour, as the one 


which, on nautical considerations alono, should be selected as the terminus, 
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(Opinions of Vice-Admiral Cochrane.) 

In roply to queries 26, 27 and 28, Admiral Cochrane apprehends that the naviga- 
tion of all tho inlots, oxcopt Burrard Inlet, would be much interfered with in the 
winter timo by ico and snow storms, and in the summer time by fogs. IIo considers 
that the terminus should not be situated at the head, or in any part of the inlets ; 
thus limiting the selection to Burrard Inlet, Skeena River or Metla Catlah, and some 
part of Milford Haven. Ife gives the preference to Burrard Inlet, but thinks that 
when the Queen Charlotte Islands are settled, the terminus may be transferred 


farther north. 


He states that he found the temporature of the sea on tho northern coast to be 
the same as onthe southern coast of British Columbia: that the climate of the 
Queen Charlotte Islands, tempered by ocean currents, is mild, and that its resources of 


agriculture, mining and fisheries are valuable. 


(Opinions of Rear Admiral Richards.) 


Admiral Richards states: The farther north, the greater are the objections on 
account of climate, boisterous weather, fogs, ete. From a nautical point of view, he 
thinks English Bay, outside of Burrard Inlet, is the preferable point; next in order, 
Port Moody, next Howe Sound; then Bute Inlet: that all the others havo great dis- 
advantages. He does not favour the approach to the coast between Vancouver and 
Queen Charlotte Islands. He considers the entrance by Juan de Fuca Strait the best. 


The northern approach with Port Essington as a terminus comes next. 


(Opinions of Vice-Admiral Farquhar.) 


Admiral Farquhar thinks that there aro no decided objections, of a climatic 
nature to Burrard Inlet, lowe Sound,or Bute Inlet, but undoubtedly the climate becomes 
moro severe farthor north. He favours Burrard Inlet, on account of its being the 
southornmost harbour, and having a deop, clear entrance and fair anchorage ; as well 


3 boing immediatoly opposite the coal dopdt at Nanaimo. 


Ilo thinks Howe Sound has not equal alvantages, and that Bute Inlet is more 


difficult of access than either. This officer states that he has not sufficient knowledge 


of tho inlets, north of Bute Inlet, to express any decided opinion, 
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{, (Opinions of Captain Cator.) 


Captain Cator has not visited any of the seven inlets referred to during the winter 
months, but thinks that all inlets north of Buto Inlet would be subject to obstruction 

from ice. Very bad weather is experienced in the North and Middlo Channels in 
winter, and he thinks that it would be hazardous for a sailing ship to attempt tho 


ontranco of northern inlets, even if ice did not exist. 


Of tho sevon inlets specified, Captain Cator would select Waddington [arbour 
for a main land terminus, and Uchucklesit or Alberni in Barclay Sound as the most 


suitable for a terminus on Vancouver Island. 


( Opinions of Staff Commander Pender.) 


Commander Pender states, with regard to the general char:cter of the inlets :— 
The shores rise abruptly to a considerable height, and the water is, asa rule, too deep 
or an anchor to be dropped. In some winters there is much floating ice, but he is not 
aware of any obstructions to navigation on that account. Danger to large ships is 
more to be apprehended from fogs, gales of wind, with thick weather, strong tides 
r and intricate navigation. In dry summers, smoke from bush fires increases the risks 
of navigating the inner channels to a dangerous extent. 
This officer states that Dean Inlet, Gardner Inlet, and Skeena River entrances are 
not surveyed, and he cannot speak of them from personal knowledge. He considers 
Burrard Inlet, with the anchorages at English Bay and other points, of the greatest 
value: that Howe Sound affords no arichorages at its head: that Waddington 
Harbour is but an indifferent anchorage, and that Bentinck Arm is even more 
objectionable as an anchorage for large ships. : 
He states that the waters north of the Queen Charlotte Islands are unsurveyed, 
? and, so far as his knowledge extends, he would give the preference to Burrard Inlet. 
Its approach from the ocean is so well defined, charted, and lighted, as to be avail- 
able for present use by any class of ships. He further states, however, that the risks 
attending navigation, with large steamships, against time, amongst the islands lying 
botwoon Juan do Fuca Strait and tho Strait of Goorgia, are very great. 
7 (Opinions of Lieut. W. Collins.) 
Lieut. W. Collins, in reply to the query, “are there any objections of a climatic 


* nature to any of the soven inlets specially alluded to?” states that the climate is all 
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that can be desired. THe admits that his knowledge is very limited, and expresses no 


opinion respecting the merits or demerits of the several points, 
(Proximity of Southern Channel to foreign territory.) 

In reply to the query respecting the navigable entrance, from the occan to 
harbours inside of the southern half of Vancouver Island, embracing Burrard Inlet, 
Howe Sound and Waddington Harbour, and its proximity to foreign territory, one of 
the naval authorities gives 43 miles, another 24 miles, and a third, 2 miles, whilst 
two fix 5 miles as the minimum distance at which vegxols would have to pass from 


the coast of United States. 


Admiral Farquhar submits that the distance is not accurately known, but heavy 
guns on the bluff on the north end of San Juan Island would command the passage, 

Admiral Richards states that ships need not pass as far off as within 3 miles of 
San Juan, but they must pass within 2 miles of Stuart and Patos Islands, unless they 
take the inner channel, which is dangerous, 

All the naval authorities admit that vessels on their course to Burrard Inlet, 
ILowe Sound, or Bute Inlet, would be exposed to the guns of the United States in the 
event of hostilities, and that the navigation of the channel would greatly depend on 


the force of the United States in the locality. 


(Approach by Seymour N Arrows.) 
With regard to the possibility of large sea-going vessels passing round the 
north side of Vancouver, and reaching Burrard Inlet, Howe Sound or Waddington 
Harbour, vid Johnston's Strait and Seymour Narrows, all the naval authorities, with 


one exception, express an unfavourable opinion, 


Admiral Cochrane replies in the negative, Captain Graham in the affirmative. 
Captain Cator would not recommend ships attempting it without steam. Admiral 
Richards, Admiral Farquhar, and Commander Pender, appear to think that “it 
would not be impossible, but would be attended with an aggravated amount of 


risks and delays.” 


(Deductions from Naval Testimony.) 


From the naval testimony furnishod, taken in conjunction with the admiralty 


charts, the following deductions may be drawn ;— 
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1st. That a terminus near the outlet of the River Skcena would prove the nearest 
to tho Asiatic coast, but that no decided opinion can be offered respocting the nautical 
advantages of a terminus in that quarter, as the waters have not been properly sur- 
voyed. 

2nd. That as far as known, Burrard Inlet, an arm of tho Strait of Georgia, and 
particularly English Bay at its mouth, is the best harbour and the easiest of approach 
from the ocean. 

3rd. That the Strait of Georgia is separated from the ocean by two archipelagos, 
one to the north, the other to the south of Vancouver Island. 

4th. That the approach by the north of Vancouver Island to the Strait of Georgia 


is hazardous and objectionable. 


5th. That the approach by the south of Vancouver Island is through passages 
more or less intricate, between, or at no great distance from, islands known as the 
San Juan group. 

6th. That tho most important islands of the San Juan group are in the territory 


of a foreign power, and that from their position, they hold the power of assum- 


ing a threatening attitude towards passing commerce. 


(Harbours of Vancouver Island.) 

Accordingly, it is held important, if practicable, that the railway should 
terminate at a harbour, to gain which, these islands need, in no way, be approached. 

On the outer coast of Vancouver Island there is no lack of harbourage, the wholo 
southern and western shore from Esquimault round to Quatsino, 240 miles being 
indented with harbours. 

An unbroken lino of railway,‘from the railways‘of the eastern Provinces of the 
Dominion, to one of these harbours on the outer coast of Vancouver Island, would bo 
oxcecdingly desirable. All the difficultios of navigation to be encountered in reaching 


the mainland from the ocean would then bo avoided. 


(Bridging to Vancouver Island.) 


Tho surveys have, however, clearly shown that the bridging from the main shore 


to Vancouver would be unprocedentod in magnitude, and that its cost would bo 


indeed enormous, 
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Whon, in future years, British Columbia is thickly populated, and the coal and 
iron mines of tho islands on the coast form many centres of vast industrics, an 
outlay of capital, now beyond the powers of finance, may be quite practicable. Tho 
oxigencies of the futuro may render a continuous line of railway to the outer shore 
of Vancouver indispensable at whatever cost; but tho difficultics which now 
domand consideration, undoubtedly seem too formidable to be overcome at the present 


time. 


(Ferry by Bute Inlet.) 


The connection may now be made by steam ferry, possibly accompanied 
by somo inconvenience and subject to oecasional delays. The course of the ferry 
boats would be along Bute Iulet to the south side of Stuart Island, thence through 
between the Valdes Islands to Elk Bay on Vancouver Island. The whole of this 
course is land-locked and smocth water. The distance is 64 miles. Tho chicf difti- 


culty is said to bea strong current for about two hours a day at one point. With 


this exception, if the railway, for tho present, terminated at Waddington Harbour, . 


the water to Elk Bay, could be as easily navigated as an ordinary canal. 


(Ferry at Nodales Channel.) 


By oxtending the railway along the western side of Bute Inlct and thence 
across to Frederick Arm—a feasible scheme, but one exacting a heavy expenditure— 
“ Nodales Channel,” a completely sheltered and an easily navigated shect of water, iy 
reached. This channel is reported to be free from strong currents, shoals, or other 
difficulties, and could be used by a railway ferry at all scasons of the year. Tho 
length of the ferry navigation between Fredorick Arm, on the main shore and Otter 
Cove on Vancouver, is about 15 miles. Tho length of Railway line from Waddington 
Ifarbour to Frederick Arm is about 51 miles. Tho accompanying chart (Shect 
No. 2) shows tho relative position of Nodales Channel, Vancouver Island and Bute 


Inlet. 
(Local lines in Vancouver.) 
From Elk Bay or Ottor Cove, a railway could be carriod to Esquimault, or to a 
much nearer point, Alberni at tho head of the Alberni canal, possibly to Nootka or 


perhaps with still groator caso to Quatsino Sound, Compared with Esquimault, tho 
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SHEWING THE RELATIVE POSITIONS OF 


Butz INLET, Toe VALDES IsLanps, NoDALES CHANNEL,. etl 
AND OTHER POINTS 


BRITISH COLUMBIA. 


REFERRED TO IN 


REPORT ON SURVEYS OF THE CANADIAN PACIFIC RAILWAY, 1877, 
Pages 72 to 77. 
SANDFORD FLEMING, Engineer-in-Chief. 


Projected Railway Tine shewn thus on oe oe ee om os GD oo on oe 
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latter has the advantage of being fully 200 miles nearer the Asiatic Coast. At Quat- 


sino, coal beds are reported to crop out at the water's edge, 


The ostimated distance between Waddington Harbour and various terminal 


points on Vancouver Island, are as follows:—. 


Vid Nodales Channel, 


/ 


1. Waddington Harbour to Frederick Arm---Railway Line. 51 Milos. 
Frederick Arm to Otter Cove-—-Navigation.......... <i ore 


Otter Cove to Esquimault ....... oak hos Sa Fad chia cw nseacrae 183.“ 


2. Waddington Harbour to Alberni. ........ccceeccusseeues soveeee LO yS oy 
Sy do Quatsino ....... pidabvans Giswesasacveee LiGse- 0" 


Vid Bute Inlet and Elk Bay. 


1, Waddington Harbour to Elk Bay—all water...........0.06. 64 miles. 
Elk Bay to Esquimault ...... enscdaaseniesk” atuneessess exe 180 * 
Total .... 244 « 
2. Waddington Harbour to Alberni.............000. svecxductans ioe 154“ 
a do RPUUEBINO £222 oertyteeeret sescecdetseence Lae oe 


(Northern Routes.) 

Tho attempts made to reach the Pacific tide water at points to the north 
of Vancouver Island have been successful, but naval authorities pronounce 
unfavourably on all the harbours oxcept the most northerly, near the mouth of’ the 
River Skeona, With respect to this point, their opinions are oxprossed guardodly, 
for the reason that no propor nautical surveys have yet beon made there. ‘Tho same 
may bo said regarding tho land survoys, as our explorations to this most northerly 


point are tho least porfect. 


(Selection of Route.) 


In considering tho whole quostion of route, in connoction with that of water 


torminus, the onquiry may bo narrowod down by rojocting all tho projocted linos 


and harbours, oxcopt the most promising and important. 
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All the routes across the Mountain Region have been arranged int three aisings 
groups, Southern, Central and Northern, 

There appears to be little doubt that the most eligible of each are the following :— 

Route No. 2, of the Southern group, 

Route No. 6, of the Central group. 

Route No. 11, of the Northern group. 

The first mentioned route, No. 2, is the one which follows the course of the 
Rivers Thompson and Fraser to Burrard Inlet. 

Route No. 6 leaves No. 2 at Toto Jaune Cache, and passing to the north 
of the Cariboo Mountains, by the upper River Frazer, to Fort George, finally reaches 
Bute Inlet, by the River Hamathco. 

No. 11 is the route projected to leave No. 6 not far from Fort George, thence 
continuing in a westerly direction, and following the River Skéona to Port Essington, 


or the best harbour in that quarter, 


(Route vid Bute Inlet.) 

If it be considered of paramount importance to carry an unbroken line of rail- 
way to one or more of the harbours on the western coast of Vancouver Island, and there 
is a likelihood that this project will, regardless of cost, hereafter be seriously enter- 
tained, then Route No, 6 becomes of the firstimportance, and really the only one 
_ Open for selection, 

(Route to Burrard Inlet.) 


If, on the other hand, the object be to reach the navigable waters of the Pacitic 
simply by the most eligible line leading to a good terminal harbour, it is clear that 
of the three routes specified, No. 6 must yicld to No. 2, as Waddington Harbour is 
open to all the objections which may be urged against Burrard Inlet with regard to 
tho passago from the open ocean. Waddington Harbour has serious disadvantages 
not possessed by Burrard Inlet, and has no advantages to compensate for theso 


deficiencies. In this view there remain only Routes Nos. 2 and 11 to be compared. 


Route No. 2, although expensive to “construct, would undoubtedly, when com- 
pleted, possess engineering features comparatively favourablo for the purpose of 
cheap transportation. Is would terminate at a harbour which is held to bo good and 


puflicient, and it would possess tho advantages which have beon elsewhere set forth. 
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(Proximity to the Frontier.) 


An objection urged against a terminus at Burrard Inlot is that access might be 
difficult from the ocean in the ovent of hostilities with the United States. The objec- 
tion, togethor with tho fact that the railway itsolf from Burrard Inlet to Tope, 
would run for some 60 miles close to the frontier, claims attention and points to the 
risk of the communication being impeded on occasions when the railway might be 
most imperatively demanded. The opinion of a distinguished military officer on this 


question will be found in the appendix.* 


(Ferry to Nanaimo.) 


The danger of communication between the ocean and the terminus being inter- 
rupted or broken might, to some extent, be obviated by ostablishing a railway across 
Vancouver Island and by keeping open the water communication across the Straits of 
Georgia. 

Nanaimo is situated almost directly across the Strait of Georgia from Burrard 
Inlet, und the length of navigation between them is about 50 miles. From Nanaimo, 
a railway may be carried cither to Esquimalt, 68 miles, or to Alberni, on the Alberni 


Canal, 52 miles, both harbours being outside the San Juan Islands. 


By this arrangement, Route No. 2 would assume a position similar to Route No. 
6, with a ferry from the mainland to Elk Bay and railway connection to the outer 
coast of Vancouver : the only important difference being the character of the naviga- 
tion. In the case of route No. 6, the water would invariably be smooth, while in the 
case of No. 2, the open waters of the Strait of Georgia, about 23 miles in breadth by a 
length much greater, would have to be crossed. The chart which accompanies this 
(Sheet No. 3) shows the relative position of Burrard Inlet, Nanaimo, Alberni, Esqui- 


malt and the San Juan Islands. 


(Extreme Northern Route.) 


The route (No. 11) by the River Skeona is not open to the same objections as 


the routes which reach the Pacific within the limits of the Strait of Georgia. Neither 


‘ 


tho lino nor its terminus is contiguous to foreign territory. It lics almost 500 


* Vile el pity W, page 312, Memorandum on the military aspect of the Burrard [nlet route, by 
Major-General Selby Smyth, : 
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miles nearer the quarter whence through traffic may be looked for. The terminus 
would be abreast of Queen Charlotte Islands, the climate, soil and resources of which 
are, probably, not inferior to those of Vancouvor [sland (opposite the termini of lines 
Nos. 2 and 6.) They offer a promising field for industry, and open a prospect for that 
traffic which a railway, to be self-supporting, must control. But this more northern 
point is not known favourably to the naval authorities, Thoso who express them- 
kelves with regard to it do not offer serious objections to its selection; they rather 
suggest that a comploto nautical survey is demanded before any decided opinion can 
be given, Such an examination, together with the necessary surveys on land, may 
develope difficulties of a nature to render tho project of this route untenable; or on 
the other hand, they may establish beyond doubt that the northern route is the 


one which, in Imperial as well as Dominion interests, ought to be adopted. 


(Terminus at Frederick Arm.) 


One other point. demands consideration :—How far would Route No. 6, extended 
to Frederick Arm, meet the objections to a terminus within the Strait of Georgia ? 
An examination of the chart shows Frederick Arm to be approachable from the north 
side of Vancouver Island, by Queen Charlotte Sound and Johnstone Strait. It is thus 
somewhat favourably situated for tho Asiatic trade, ocean-going steamers being able to 


reach it by open channels in less time than any port within the Strait of Georgia. 


It will be necessary to ascertain how far Frederick Arm is suitable for a terminal 
harbour; my present duty is to suggest its possibilities, and, if it be found eligible, to 


point out the advantages which may be looked for. 


It is apparent that Route No. 6, extended to Frederick Arm, would touch the navi- 
gable waters of the Pacific at two points. Waddington Harbour, on the one hand, 
would accommodate the traffic centering around the Strait of Georgia, or 
finding entry by tho Strait of Juande Fuca; whilst, on the other, Frederick Arm would 
command the Asiatic trade, and accommodate the ‘traffic of the northern half 


of Vancouver and of the Queen Charlotte Islands, whon, in course of time, they become 


settled, and their resources developed. 
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(Through Distance via Mainland Harbours.) 


The mileage by land and water between common points on the Asiatic coast 


and the Rocky Mountains vid harbours on the mainland, is estimated to be aa 


follows :— 


Towage for H 


Occan Railway Total 
Navigation. tee | Line. Mileage, 
Yokohama to Yellow Head Pass os | 


io —- — + —_— 


Naut. Miles. | Naut. Miles.| Stat. Miles. | Naut. Miles, 


Via Port Essington and Route No. 11,....06-6- ces: sesse 3,870 50 . i 

“ Frederick Arm and Route No 6.cccesecsse cseosss.. | 4,110 | 120 590 4,628 
* Waddington Harbour and Route No. 6....... at 4,470 155 546 4,944 
.: Pert Moody and Route No. 2... faa 4,355 | 90 493 4,783 


(Through Distance via Vancouver Harbours.) 


The mileage by land and water between the same common points, vid harbours 
on tho Pacific shore of Vancouvor Island and the several routes designated, embrac- 


ing ocean navigation, railway on the island, ferryage, and railway on the mainland 


is estimated to be as follows :— 


Navigation. mt 
ailway 
y. Lines. Fowl 
Yokohama to Yellow Head Pass. Ocean Ships.| Ferryage. 
Naut. Miles. | Stat. Miles. | Stat. Miles. | Naut. Miles. 
i LL LT Pegi: tisges SL 
| 

Via Quatsino, Otter Cove to Frederick Arm ferry | 

aud Koute NGG vicki ee | 4,040 15 704 4,664 

Quatsino, Elk Bay to Waddington ferry and 

Roate! NG.'@ tare he ae ee 4,040 65 656 4,666 
‘ Alberni, Otter Cove to Frederick Arm ferry 

snd'Ronte No, éy G0. Si main, ne | 4,210 15 690 4,822 
“ Alberni, Elk Bay to uel oo Harbour, ~ 

ferry and Route No. 6... 4,210 65 636 4,819 
** Alberni, Nanaimo to Pork Moody ‘ferry ‘and 

Route No. 2 4,210 50 545 4,727 
«° Esquimault, Otter Gove ‘to Frederick ‘Arm 

ferry and Route No 4,265 15 780 - 4,955 
rf Sayeimant, Elk Bay o ‘Waddington. “Har- 

bour ferr and Route No. 6... -.sccce cece i 4,265 65 | 726 4,952 
ue Pequimanlt, Kanaimo to BL Moody ferry and 

~ Route Ueobaben0 sasede so canseed tesoenbes os passe 4,265 50 | 561 4,796 


*These distances have not heen ascertainod. 
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In addition to the evidonce of ITor Majesty's naval officers, on the harbours and 
waters of the Pacific Coast, the views of sea captains, pilots and others, resident in 


British Columbia or locally interested, will be found in the Appendix,* 


The Prairie Region. 


Passing from the Mountain to the Prairie Region, the difficulties of route have 
been fortunately surmounted. From tho eastern boundary of British Columbia to Red 
River, a distance of 1,043 miles, the line is practically established. On %87 miles the 


telegraph has been erected. 
(The Telegraph Preceding the Railway.) 


It was suggested, at an early period, that telegraphic communication should be 
secured along the entire lino of railway. Apart from the advantages. resulting from 
‘direct communication between British Columbia and other Provinces of the Dominion, 
it was held that the telegraph running continuously along the line of railway, would 
not only facilitate its construction, but favourably effect its cost, and at the same 
timo largely assist in the settlement of the country. | Accordingly, contracts were 
entered into for the erection of the telegraph as soon as the location of the line was 
established. 


(Establishment of Stations.) 


In addition to recommending that tho telegraph should be the forerunner of 
tho railway, the writer felt it his duty to point out ;—that it was desirable to determine 
tho sites for stations ut intervals along tho line; that the station sites could best be 
selected in advance of settlement, before municipal or private interests were created 
to interfere with the choico, and when engineering principles alone need bo consulted. 
Tt was also represented that road crossiags, especially level road crossings, so often 
the source of serious accident, should be reduced to a minimum; that, indeed, there 
should be no level crossings, except at ‘stations where trains run with caution, 


and that farm crossings should be entirely abolished. 


A correspondence took place setting forth the advantages to be derived from this 


policy, and recommending that, in laying out tho land for occupation, a comprehen- 


* Vide Appendix V, page 303, Letters and statements, etc., by local authorities, on some of the 
harbours of British Columbia. 


[ Vile Sessional Papers (No. 83), Vol. 6, Province of Canada, 1863, 
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sive system ombracing theso precautions should be carried oul, in advance of settle 


mont, as the present opportunity would never again occur.** 


(Reserves for Railway Purposes, Town Plots, etc.) 

These views were concurred in, and directions were given to act in accordance 
with them. Consequently, a reservation of land, one mile in width on cach side of the 
railway, throughout the entire length, has bocn made, and sites for stations have 
been selected throughout the whole extent of the Prairie Region. These sites have 
been designated by namos. Town plots will, as circumstances require, be laid out in 
‘their neighbourhood. The telegraph is alroady far advanced ; and the railway will 
in due time follow. Hach point will thus become a nucleus for population, as tho 
work of construction progresses and as sottlements advance. Thore will then bo 
established at suitable intervals, and under circumstances the most favourable, a 
succession of villages, some of which, in time, will bocome cities, whose population 


will sustain the railway by the trayel and traffic it will create. 


The stations are designated on the map. A list with the altitude and the 


distance of cach from Lake Superior is given in the Appendix.t 


Character of the Country. 


The character of the country and its capability for sustaining a large population 
have now to be considered. Information on this head hag gradually been accumu- 
lated, and although certain drawbacks claim recognition, there can no longer be any 
doubt respecting tho salubrity of tho climate and the extent of the natural resources 
of the territory. A report in the Appendix gives tho result of enquiries up to the 


present time.{ ‘ 


It has been discovered that the great American Desert, known to extend north. 
wards across the fronticr of the United States, is more limited on the Canadian side 
than was proviously supposod, and that a great breadth of the country which has 
been considered valucless, may be uscd for pastoral purposes, and some of it ulti- 


matoly brought under cultivation. A large area of fortile Jand is to be found south 


* Vide Appendix B, page 90, Correspondence respecting the location of Stations. 

t Appendix B, page 96. 

} Vide Appendix X, page 312, Sketch of the agricultural capabilities of that Ab: of Canada 
between Lake Suporior and the Rocky Mountains, by Professor Fett ita 
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of tho line of railway, on the eastern flank of the Rocky Mountains, extending 
to the frontier on the 49th parallel, while to the north, in the same relative position, 
vast plains, of rare fertility and salubrious climate, present themselves for occupation 
by tho husbandman. 

Tho gentleman who has prepared the report on this subject, furnished in the 
Appendix, having personally examined the region and devoted much attention 
to the enquiry, is considered an excellent authority. He estimates that there are 
between Lake Superior and the Rocky Mountains no less than 160,000,000 acves of 
land availablo for farming or grazing purposes, of which one-half, or 80,000,000 acres, 
may be considered cultivable. 

In order to convey some definite comparative idea of the extent of this area, it 
may be mentioned that the total acreage under crop in the fine agricultural Province 
of Ontario is considerably less than 7,000,000 acres, and the whole area under cultiva- 
tion and permanent pasture. in Great Britain and Iroland is 47,019,106 acres.* Of 
this there are in crop, pasture under rotation, orchards, woods and plantations, 
26,031,410 acres. 

If tho estimates are well founded, it would thus appear by comparison that the 


contral plains of Canada give promise of an important future. 


*The following table is compiled from Agricultural Returns, for the year 1874, submitted to the 


Imperial Parliament :— 


I a I errr ee eT aa La... 
: { ' 


1 | 2 3 4 
Total area 
Total | 
under all kinds of Permanent 
at eae eaieuane crop; bare fallow,| pasture, included | a 
| etek ta) erase under rota- ! in 
ad ae hae tion, and /Ovlumn 2. under rotation. 
; ermanent pasture 
me We reer, Ihe. Beets pater the acca i AAT 
England ccoccseee seeeveres eee 32,597,398 | 24,008,368 | 10,438,149 13,570,219 
ON Alesse; stisrieeu pesree Oa" 4,721,823 | 2,678,730 | 1,633,542 1,045,188 
Scotland ..... sereeecs-eoveeees 19,496,132 4,579,821 1,106,321 3,473,500 
Telgedd. nadia. conto! 20,819,829 | 15,752,187 10,472,161 5,280,026 
Total cas cates ~ 77,635,182 182 47,019, 119,106 23,650,173 23,368,933 


a 


t included in the above, except in Column 1 :— 


Orchards, woods, coppices and plantations no 
Total, 1,471,38 


England...ssercscoveees Orchards, 145,622 Woods and plantations, 1,325,765 


Wales... descssdsiesssse) (dO 2,994 do 126,823 do ‘129,817 
Scotland .coreove creer do 1,910 do 734,490 do —- 736,490 
Treland..esusserneee dO Nil. do 325,173 do 325,173 
Total acres... do 150,526 do 2,512,251 do 2,662,777 

: ‘ ° ° —— — 


——— 


ap 


Veet ae Rn ek AT 


| ( biti q . lousy peanien: ot) y hey Me Per a ia 
a oan re eae ne "2. BY Oh gn 


\: ad, : iy ban) ‘ * ul 


5 ro A ai > 
ee 


i sides Ys 


di devin shel Se aiden (8s Th AW UN biornuay tnd sihatioh ‘sinus sey et 


al : 
| | Palo bebe ge eed of) Hi qe hin wreya dated ody eee ath 
avin VObAU Mee atoatwe ddl ttn Pe OR, DT ard md eilirableays rt rial Ye 


“40 Perm ACEO TI Li bieiley hitlod MMU dap. id on 


- ystobontnig ben sem dieting vullabb:. hig ADL Heyy at or, Oepatd wily 


eral Cob, 10, 
tesharct tow gys sfainive ol “f 


Pa selene 0 by eaah a oni Lerche 


Sih i senior G2 yoga teu. ltt 9. 
drei Gita tee gyi 


+ ld ot ih 


Ae ee fe hs ms 


Asai ee why’ agh s0nran, mwsiokog Abowd hovleqemen, @ iad 


) ae ss) =... Yipes ee - 


+S se Ieeh maces Ome . 


. a 
° ; | @ : t 
a at oo Sree “ese, ——— rs 


hears © slant eee 


awh ain} | 
ey eben ad -—- 
{ len, Pipl | hae 2h Ua 
; i: lex eee ) "barney bee 
i Stine 4 Se ai aades ' 
So ow a i Oe a Rr a ee 2 a —i—— ; 
‘ , ee on ee eter dienes 
ree 1 gene Ark tO | haalyat 
j f : WX Tun. | 08 Vee om, vot. : 
iat EN in. oP C.ceh a aa eR 
MH Te,¢ a; 1 Aten, tlh aw ot bial i: 
40 - Weep wethn,, gamed basiimnt ~ 
Pate Abs 1 rth a ane cP al ORF i ti oe Siiee iastsnane dy aie 
as | de oe } oe Ye Leih aa “Tene Ge witabo? 


onal ae eet ee 


. * - i 
Ry angers Fetter Shoe errormenrat erence el 


RN aeolataly baw bina W 


ne ote i) iniekatd i 


ims Miata L Mere er een vet Dalgad | 
i" pny - ih . bene Tes Nm beter. CORAM / zie 7 
<4 3 . ot t* wy Mine a aN ot 
ee ene mee I a dee y 
ad Meise ab ow ete : 
a 


vi 


als 


- 
7 


e 


(Central Position of tho Trunk Line.) 
Tho line of railway will bo tov remote fully to serve every fertile district. A 


a- 
ble distance from many portions. But tho location adopted will be found to follow ab 


single line crossing a breadth of territory so great must necessarily be at a consider 


generally central course. Tt will pass through or be adjacent to many valuable 
sections, and will form the trunk line, from which branches can bo extended to other 
districts more remote, as soon as settlement and traffic may justify their construction. 
It has been considorod important, in the first place, to secure for the main trunk line 


the shortest route obtainable. 


The Woodland Region. 


It has been held from the first, that the successful ‘veupation of the Prairie 
Region, and the extent to Which it may become thickly populated, will, in a great. 
measure, be governed by the capability of the line to Lake Superior to carry cheaply 
the products of the soil. The success of the railway itself must be determined by 
the number of inhabitants which can be established in the country ; and the degree of 
prosperity of the population will be influenced in no narrow limit by the character of 
the outlet for the products of their industry. The more, therefore, that the eastern 


section of the Railway can be rendored available for cheap transportation, the more 


rapidly will the Prairie Region become populated, and the more speedily will the 


line become self-sustaining, 


I havo felt it my duty to regard these views as of paramount importance in the 
location of the line between the Prairie Region and Lake Superior. Accordingly 
4 

overy effort has been made to discover the shortest line with the lightest possible 


gradicnts and easiest curvature, especially in the direction which heavy traffic will 


take—towards tho Atlantic seaboard. 


(Favourable Gradients.) = 


‘On tho sections placed undor contract, from Red Rivor to Koowatin, 114 milos 


and from English Rivor to Fort William, 113 milos, tho maximum gradients aro as 
follows :~- 
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Ascending Hast. 
per 100 per mile 


On Tangents and 14° Ourves, equal to 3,820 feet Radius... 0-50 26°40 feet 


On 2° es “id 2,865 af oo» O45 23°76 “ 
On 3? «& “ 4910 «4, 040 2112 « 
On 4° « TS U0 be: Fa aR A i 81 Fp se 


Ascending West. 


per 100 per mile 
On Tangents and 14° Curves, equal to 3,820 feet Radius... 1:00 52-80 feet 


On2° « «2865 «4, 0:90 47-52 « 
On 3° « « 1.910 « ,, 0:80 42:24 « 
On 4° « “4,433 “ ., 0-70 36-96 « 


On the remaining distance to be placed under contract, between Keowatin and 
English River, 183 miles, equally casy gradicnts have not been, as yet, at every point, 
secured. At the few exceptional points, the location will, however, be revised, and 
I have confident oxpectations that all the gradients will be reduced to the same 


standard, without materially increasing the cost of the works. 


Thus, there will bo no impediment to the Pacific Railway carrying products 
from tho heart of the continent to Lake Superior at 4 lower rato per mile than those 


now obtaining on the leading railways already in operation, 


(Prospective Local Traffic.) 


Tho Woodland Region does not offer any great prospect of becoming an agri- 
cultural country, but it may, possibly, contain much minoral wealth. The investi- 
gations of the Geological Survey suggest the presence of rich deposits, extended 
ovor a widearea. Prominently may be mentioncd iron, copper, silver and lead, and, 
not improbably, phosphates and plumbago. Even the section of country cast of 
Lake Superior may prove rich in minerals. This section has not, hitherto, been held 
in high estimation, but it has been discovered that a broad belt of metalliferous rocks 
stretches from the vicinity of the Braco Mines to Lake Mistassinni, and between it 
and tho shores of Hudson Bay. Copper lodes havo for some time been worked at 


the Bruco Minos, and silver lodes have been discovered at Garden River. It is a reason- 


able inference that similar lodes will bo found repeated in the extonsive tract of” 
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country of the same geological horizon, and that tho day will come when these 


resources will be developed, and a considerable mining population find employment. 


(The Line Ultimately Continuous.) 

The line projected for the Railway through this section, makes the distance 
from Selkirk to Ottawa, 670 miles less than by the winter route through 
the United States.* Tt is, therefore, not improbable that by the time the portion of 
the Railway between Lake Superior and tho Pacific Coast has been completed, and tho 
Prairie Region has become well populated, a direct link between Lake Superior 


and the older Provinces will be demanded. 


It seems a prudent course to take some steps to make this section, now a roadless 
wilderness, more accessible than it is at present. I would not recommend any great 
immediate expenditure. But whatever may be the future policy of the Dominion 
with regard to the construction of this link, I would advise that the Railway line be 
located from Lake Superior to Lake Nipissing on the shortest and best course, and 
that it be gradually cleared of its timber, so as to admit of a “Territorial Road hs 3 
being formed, and the interior thus made more accessible to mineral prospectors 
and others. Ifthe line were cleared of its timber, the construction of a telegraph 
would doubtless follow in due time. Existing contracts will very soon secure tho 
completion of the overland telegraph from the Pacific coast to Fort William. A con- 
nection between tho latter point and the tclegraph system to the East will be called 
for, and it is not improbable that, the line being cleared, competing private Com- 
panies would make an effort to establish the connection on terms acceptable to the 


Government. 
“Snow Fall. 
In a previous report,t allusion was made to the charactor of the climate 


throughout the entire lirfe of route. No information has since been obtained of a 


nature materially to modify the views which were there expressed. 


* Selkirk to Montreal by Chicago and Detroit, 1,890 miles. By Canadian Pacific Line, 1,280 miles. 
Selkirk to Ottawa by do do 1,830 miles. By do. do 1,160 miles. 
do Toronto by do do 1,657 miles, By do do 1,165 miles, © 


t Vide Bessional Papers (No. 83), Vol 6, Province of fetes 1863, 


[Vide Bepnts January, 1874, p. 341. 4 
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The climate of tho several regions to bo traversed by the railway is, 
greatly influenced by the characteristics of the surface. The vast lakes, 
clovated plateaux, extensive lowland trecless plains, lofty ranges of mountains and 
immence forests have cach their effect on the temperature and humidity of the 
atmosphere; and the degree of cold in winter, as well as the snow-fall, is largely 


affected by the nature of individual localitics, 


The chief point of consideration is the snow-fall, and the experience of the various 
surveying parties, extending, as it now does, over a period of six winters, has afforded 
‘many interesting and important data. Taking the snow-fall at Ottawa as the 
standard, the depth of snow throughout the whole of the woodland region is generally 
less, on an average, than at that city. In the immediate neighbourhood of Lakes Huron 
and Superior the fall isabout the same; but east of Lake Nepigon it is found to be from 
90 to '70 per cent., while from Lake Nepigon to Manitoba the depth ranges from 
70 to 50 por cent. of the Ottawa snow-fall. Throughout the Prairie Region, 
‘ the snow rarely exceeds 20 to’ 24 inches in depth, and is frequently much less over 
wide areas. In the Mountain Region the features of climate and extent of snow-fall 
are far more varicd. The western slopes of the Cascade and Rocky Mountain chains 
are more abundantly supplied with rain in summer and with snow in winter; the 
eastern slopes being subject to comparatively little precipitation. Only on the western 
sides of the Mountain chains, where the snow-fall is excessive, will portions of the line 
require to be shedded. Generally speaking, with these exceptions, the snow fall 


appears to average less than in the older provinces, 


(Deductions from Meteorological Observations.) 


From meteorological observations made during three years in the Rocky 
Mountains, ‘Professor Kingston, of the Toronto Observatory, has carefully 
compiled tables which show that, though in some of the passes and 
portions of river valleys the snow may average from four to five feet in depth, in 
goneral tho fall is fur bolow that of Ottawa, Quobec and Montreal ; while to the cast of 
the Rocky Mountains, botweon Jasper Valley and Edmonton, it does not much exceed 


half that of Ottawa. During the winter of 1875-6, in which the snow-fall was 


exceptionally heavy, a survey party located at Téte Jaune Cache made 4 series of 
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obeervations,* from which it appears that though the aggregate amount of snow was 
no loss than 112 inches, at no time was there more than four feet on the ground at 
the summit, extending to five feet at the foot of Moose Lake. Owing to the unusual 
snow-fall, tho Athabasca Valley—which had been previvusly considered by 


the employés of the Hudson's Bay Company and tho Indians asa locality which might 


J bo safely relied on for wintering stock, and which was so spoken of in my former 
i report of '74—proved very disastrous lo the party; their horses and cattle suffered 


| severely, and less than half survived the winter. With respect to the cold, Professor 
Kingston shows that though the cold of the autumn is more severe in the Rocky 


: Mountain district than in Ontario, Quebec and the Maritime Provinces, yet the winter 
itself compares favourably with that of Eastern Canada. 


Located Line Favourable for Cheap Transportation. 


I have described the efforts that have been made to obtain a line with the easiost 

possible gradients from the, Prairie Region to the navigable waters of the St. 

, Lawrence, and the paramount importance of this feature. Reference to a table in the 
Appendix, which gives a summary of gradients for each hundred mile section of the 

railway between the Lake Superior terminus and Téte Jaune Cache shews that 

there is no gradient ascending in either direction exceeding 1 per 100 or 52°8 ft. per 

mile, and with one single exception, viz. at the crossing of the South Saskatchewan, 

the heaviest gradient ascending eastwards from a point near Battleford to Fort 
William is only 0°5 per hundred or 26°4 ft. por mile.t I feel satisfied that arevision of 

the location at the one exceptional point will, with but trifling cost, result in obtaining 


the desired gradient there ‘also. 


Assuming — the gradient at tho South Saskatchewan to be amended, 
I am enabled to report a location on which, for fully a thousand miles 
wost of Lake Superior, the easterly ascending _gradients can be kept down to 


i half the maximum gradients on the Grand Trunk and other railways in operation in 


tho older Provinces. Cheapness of transportation is thus, to a certain oxtent, assured, 


\ 
i * Vide Appendix Z, page 353, Memoranda respecting the winter climate of the Rocky Mountains, bY 
George A. Keefer, 0.E. 

tVide Report, January, 1874. 

¢ Vide Ay pendix A, page 89, Table of gradients botween Lake Superior and Téte Jaune Cache. 
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an important element in facilitating the prosperous settlement of tho fertile territory 
in the interior, ; 
(Summary of Gradients ) 


Tho following will show the remarkably favourable gradients secured on each 500 


mile section of tho lino, west of Lake Superior; and the accompanying diagrams 


(Sheets Nos. 6 and 7) will clearly illustrate this feature of the line: 


Ascending East. | Ascending West. : 


Sections of eh a as wide Bk NGL GET ORT e 
500 miles each as BEe js hh 35 fs ee ae & 
Sal oh AEDES Ana ee Shes aul Beuiemesuse eat 
Lake Superior. moos ORD a I ee fees eg Total 
A uw § oO rn >) ae Total. ; .g o mira P< earieh ota 
Se [Ove /50 2 | ey 9S rts epee 
| ce |Se8a8 soe | ES |298e/3 395 
Se tee) | | 
Birat(000:; Wain aS | 74:97 ABO"SUAIy set cs eet 205'28 | 143-00 61°24 27°71 62°77 | 151-72 
Second GOGH itis ceecks 68°24 79°84 | eeevercccees 148 08 | 170 50 94:77 , 43 01 43°64 | 181-42 
| 
Did G00. ates cece, 38°78 46°55 93°76 | 179:09 | 131°55 | 38°17 | 43°12 | 10807 189°36 
| | ; 


|——-—— ——_ | ____ 


' 
Total miles, 1600... 181°99 | 256°70 | 93°76 | 532°45 | 445-05 | 194:18 | 113°84 | 214°48 | 52250 


a 


Thus on that portion of the line located und established for a distance of 1,500 
miles there will be close on 1,200 miles level, or with gradients under 264 feot per 


mile, and no portion of the balance will rise more than 53 feet per mile. 


It has already been stated that the line throughout its whole extent will compare 
favourably in all important particulars with the trans-continental railway extending 
from San Francisco to New York. The difference between the gradients of the two 
is indeed remarkable, when it is considered that tho crost of the Rocky Mountain 
“chain attains the highest elevation to the north of the International Boundary. The 
Canadian Pacific Railway, howover, will run through the mountain masses by low lying 
passages which do not exist on the more southern route, I have prepared a general 
profilo of the line from Lake Suporior to tho Pacific Coast, and on this have shown in 
a brown colour the profile of thsitine from San Francisco to Omaha (Sheet No. 6). 


An inspoction will show at a glance the marked difference botween the two lines, 
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The Engineering Staff. 


In a reportof this character, [ should be guilty of injustico to my Staff were | to 
omit allusion to the untiring efforts, hardships and privations of the engineering 
parties who have Acted under my directions in carrying out the explorations and 
surveys. ; 

To one unaccustomed to the consideration of matters of this nature, it is diffi- 
cult oven to convey an acturate impression of the magnitude of the work exccuted; a 


work which has every year employed the best energios of not far short of one 


thousand men of all grades. 


(The Work Done.) 

The length of the various lines surveyed and routes explored amounts in the 
aggregate to close on 46,000 miles, of which no less than 11,500 miles have been 
laboriously measured, yard by yard, through mountain, prairie and forest, with the 
spirit-lovel, chain and transit. Large as the mileage of examinations undoubtedly is, 
it yet forms only a very imperfect factor in estimating the energy expended in the 
work, and but faintly suggosts the toilsome, unflagging labour which has been neces- 
sary to encounter difficulty after difficulty ; labour too often resulting only in failure. 

T pay but a just debt when I acknowledge my deep obligations to my 
follow-labourors, who have so zealously toiled to obtain the information of which 
this Report is a synopsis. 

My own feeling would lead me to make special mention of the more meritorious 
members of my Staff, but where so many have rendered the heartiost service, if, is 


difficult to give prominence to individual namos. 


(Character of the Service.) 


Much of the work has been carricd on amidst the severities of winter, 


frequently, in an exceedingly low temperature. The surveying partics were far 


-romoved from all habitations, and were supplied with but inadoquate shelter and dict, 


although both wore tho bost that cireumstancos would admit of. Notwithstanding overy 
precaution, scurvy has occasionally attacked both officors and men; and, as the work 
has beon. often hazardous, some have met with sorious accidonts in tho discharge of 


their duty. Many havo returned with constitutions more or less. impaired by tho 


; La on) any At 


anes ue: Mi 


Py 


eaten eae 


Saas tated bs oo ed 


| Born | edie wt 20 wahoo eto 


ve a 


Bt 


ee oa ; 


ih kad rane sit 40 wietiem ite : saledantialaionanonil all 


b {tondagte ibrw od Yo pbralierpei nat "Wo crouse ere eitienndiat eet errieen: here, a ; i 


bit Oo Peoria dll don to volsriinw dont ag? ‘Wadena. whary, wena wat: dntde tiem 
moliany tle Yo nea » aaa i 


A 
ee ee : 
eal) il ebttedene “ferseligy nedmers: ior berperoda von bosier od ‘te Mignel ad! 

ery lye DOMAT wd? woh of doldw i olin em), Re ae eenld a ways 
sas wialoe Anotal bake whaler hv wee Synod) Deo a tire botreann \tlnsrndrod ad 
@ Choate valgur, eneberitaxo be seyacotinnt of? aowanmd §dtépad ion nlsebs slov obtinkga 


aioe ena try 4 


pal ‘AA 


ri) a) lehiiugas gperiaia on? Sorbie lve nl roland) dealheeaail cmv 


perpen Selb avid ylides “ateendanh ue 


reve a? ai 


Va Ag arreid egehiin Aooh vin" org bv te't Par Mil) T warn idol Seni, 2 ti Tar | 


AWS eyhibpd , I vit) oo) *yuh ul 


"yp erie. Pe (vie SHEMET welt ad hid Meg hed sev) Vivirolaoe on avin unw server on abv 
| | cnleyon ye ge oi Sveekl elite 
Nevbs mater Litt ogee 


endian cone meager alt Ve pam op oi baal Mage puilet awo 4if 


« U doles Griese odd boyulitey ond ort: bs erodw ted Tk yo wd meny | | 
: a , i 
rereat lawiivifinl of donunieduy ovig of Henibih 
etree tl fh anew) 
onl eo sabe od? be ® linea good nei) show le fe “ho 
i ont one, Belgueten gd'l . anadevoy mat wo (lan! lewane (He eh axbinonporty 


drole line saith she a wd aw hotigque oiow bow me vokanbidan! Ue sow bowontpt | 
i Tedinebe, Wand wr aad tea deenitstrul 0 beds Seonl acth omnes olapredili 
 jonead vay prebdlinn abzext berlin a Maquianose ems .yor dh nnistanerig. 


‘“ fe pata barday 


i vl h4 
oi ei ait - Aer 


a ee eh iH Tess oval cain “saterbrsinndl anki tapert aaa EG at 


Ae? el Deralepini worl 30 ae, euserbtaptipcina ivi anna oyna nN AB 


= 


tn tate "i 


Lyne ieree orion ek odd) abweraraian ylintat ind Yew ols ie 
elena. tedia yao bh eotitopiny apr 1 


i 


ae 


co. , ee 
®be cate 
;s ‘ 1% 

' An 
i 1 by) 


vie , 


ey 


88 


vicissitudes of the life to which thoy have beon exposed. I feel that their services, 
which have already been recognized by the Government, morit alsv tho appreciation 
of the public. 


(Losses Sustained.) 
It is my sad duty to mention that thirty-four havo lost their lives in connection 


with the survey.* 
Conclusion. 


I havo endeavoured, in the provious pages, to narrate the efforts madeduri ‘ing the 
last six years to obtain tho most eligiblo Railway line to tho Pacific Coast. 

I have set forth the operations by which we havo established an extremely satis- 
factory line from the head of the St. Lawrence navigation on Lake Superior to Téte 
Jauno Cache, on the western side of tho great continental “divide” in the main 
Rocky Mountain chain. 

I have described, in its various stages, the work which has been executed to attain 
this résult, as well as the operations by which we have pierced ranges of mounuains, 
in the western section of the country, previously reported as impenetrable. 

It was carly discovered that a line could be obtainel by the Yellow Head and 
Albreda Passes, following the natural descent of the Rivors Thompson and Fraser to 
tide water. But the forbidding character of the valleys, and the extreme ruggedness 
of the chasms through which these rivers in parts of their course flow, call for works 
s0 formidable and costly, that ¢ attempts have been ma:le to discover a more cligible 
route, 

I havo not conconlod that our offurts have fr oquontly rosultod in failure, rendering 
repeated attempts nocossary, year by yoar, to gain tho objects sought; and, although 
the route of the Ruilway in the Western region has not been definitely established, I 
have pointed out that several practicable lines havo been found, and that wo havo 
discovered passes and traced lines which, considering the altitude of the mountain 
masses of the Region, are more favourable than could have been hoped for. 

Although several routes from tho mountains to the coast are available, it cannot 
be claimed that any line has been found upon which, in some parts of its course, no 
_ serous difficulties aro met. Besides difficulties of construction, involving a largo 


oxpenditure, the question is complicatel by other important considerations which 


lio beyond the province of the Engineor. . 


Ce ee 


*lide Appendix Z }, page 382. 
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So far as an Engineer can venture to deal with the various points which call for 
examination, I have striven faithfully to ascertain the necessary facts, and to present 
them in a clear manner for the considoration of the Government. 

To assist in drawing conclusions respecting tho selection of the terminus, I have 
gubmitted the opinions of distinguished naval officors respecting the harbours and 
channols of tho coast. I have, likewise, presented the views of other exporionee’ men 
on matters bearing on the subject. 

The inferences to be drawn appear to point conclusively to a choice of two 
distinct courses ;—the selection of one of the two routes which first reach the Pacific 
waters at Burrard Inlet and at Bute Inlet; or the postponement of a decision 
respecting the terminus until further examination be made on land and water to 
determine if a more eligible route can be obtained by the River Skeena. 

On account of the extent and nature of the subject discussed in this Report, Ihave 
deemed it advisable to avoid, as much as possible, matters of detail. Generally, how- 


ever, references are given to sources whence full information may be obtained. 


Tho documents appended give much information hitherto unpublished. They 


Wig 


are replete with detailed descriptions of the Survey. The excellent reports on the 


agricultural capabilities of the country will be read with especial interest, as they 
establish that a vast territory is available for agricultural and pastoral purposes. 


The report from the Geological Survey on the economic minerals and mixes of 


British Columbia is a valuable contribution to our knowledge of the Western portion 


of Canada; more especially in view of tho field offered for mining industry. 


Spt nay sienna : es ots 


It has been my object in this report, and in the Appendices herewith submitted, 


to place on record a concise history of the preliminary operations connected with the 


aaa e 


construction of the Pacific Railway, from the commencement in 1871 to the present 


gles ds ER eee 
_— 


~ 


date, and to furnish other important information. During these six years, with the 


eee: 


assistance of an able and zealous staff, I havo given my most earnest efforts to obtain 
satisfactory results; I trust I have succeeded in my endeavour to describe, in a 
faithful and comprehensive manner, all that wo have effected. 
I have tho honour to be, Sir, 
Your obedient sorvant, 
SANDFORD FLEMING, 
Engineer in Chief. 
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CANADIAN PACIFIC RAIL 
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DIAIGRAM 
SHOWING SECTIDN OF LOCATED LINE 


——]OF THE —— 


ADIAN PAICIFIC RAILWAY, 


NROM 
\KE SUPERIOR +o TETE JAUNE CACHE, 
| Thence by Projected Line to BURRARD INLET on the 
Team LO | OO AIST 
REFERRED TO IN 
oN SURVEYS OF TITE CANADIAN PACIFIC RAILWAY, 1877. 


SANDFoRD FLEMING, Engineer -in-Chief. 
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VERTICAL SCALE 


The Burland-Desbarats Litho. Comp:, Montreal. 


NOT E:- 
L& Pateal Pacific Railways from OMAHA to SAN FRANCISCO, is shéwn 
the purpose of Comparison.—Both Sections plotted to the same Seales. | 
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APPENDIX B. 


CoRRESPONDENCE RESPECTING THE LOCATION OF STATIONS, ROADS, AND 
ROAD-CROSSINGS. 


Orrice OF THE FINGINEER IN CIIILEr, 
( Memorandum.) Orrawa, April 12th, 1875. 


Stations, Town Plots, Road-crossings, cte. 


I desire to bring under the notice of the Government, some suggestions in con- 
nection with the survey of lands, adjoining the Railway, in Manitoba, the North- 
west Territories, and elsewhere. 

I submit herewith a diagram, which will serve to explain :— 

1. I would suggest that the most suitable points for stations, should be sclected 
at convenient distances, say from six to ten miles apart. In selecting these points, 
care should be taken to have them on level, and as far as practicable, on straight sec- 
tions of the Railway, or failing this, on easy curves; they should not be near the foot 
of long steep grades, nor on any grade cxcecding fifteen feet to a mile. 

The points selected should not be where the Railway is on embankment or in 
cutting, but where the grading necessary for station purposes, could be done at the 
least cost. 

2. The reservation of land for stations should be on a liberal scale, say 2,000 fect 
long, (at all events this length in level prairie sections), 80 as to allow for long trains 
shunting and standing without interference with the road-crossings, hereafter re- 
ferred to. The breadth of the station grounds need not be great, except where 
special provision is required for engine-shops, etc. ; 150 to 200 fect on each side of the 
centre line of the Railway would be ample. 

3. A road should be laid out all round the station ground; it would cross the 
Railway at two points, 2,000 fect apart; there should be no other road across the 
station ground, except for foot passengers. 

4. Opposite and around each station located as above, a suitable area of land 
should be reserved for a town plot, laid out and sold as such; behind the town plot, 
some of the land should be laid out as park lots. 

5. I would strongly advise the reduction of crossings, both public road and 
farm crossings, to the least possible number. Statistics show that a very large per- 
centage of fatal accidents on railways result from road-crossings. In a new country 
they could be largely reduced, without any inconvenience to the public, and, at the 
samo time, save the cost of making and maintaining them. 

In order to effect the desired object, I would suggest that the farm lots between 
stations should all be laid out with their rear ends to the Railway line, as shown on 
the sketch; that a road allowance should be made on the ends farthest from the Rail- 
way, and that there should be no allowance for roads between any of the farm lots. 
This would render farm crossings entirely unnecessary, and it would throw the pub- 
lic road-crossings at the stations only, at which points there is always least danger, 
as the trains invariably reduce their speed when approaching stations. 

I have drawn on the accompanying sketch, the strip of land proposed to be re- 
sorved on cach side of the Railway, one mile in width. ‘This width would probably 
ombrace sufficient area for town plots, park lots, as well as farm lots; in connection 
with tho latter, it might be advisable to withhold the salo of them, until all the other 
furm lots in tho neighbourhood were taken up, and when offered for sale, special stip- 
ulation may be made for the maintenance of the railway fonces, the planting of trees, 
or othor provision to prevent snow-drifts, and also with respect to fires caused by 
eparks from the locomotive engines. 


SANDFORD FLEMING, 
. Engineer in Chief. 
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(Memorandum.) 


DEPARTMENT OF THE INTERIOR, 
Domtnton LAnns Orvice, 
OrtTawa, 16th April, 1875. 


The undersigned has the honour to submit the following remarks upon the paper 
(subjoined) of Mr. Fleming, Engineer in Chief of the Canadian Pacific Railway, in 
reference to stations, road crossings, &e., connected with the said railway. 

The different points will be considered under numbers corresponding to those on 
tho paper referred to. 

1. The site of railway stations will, as a matter of course, be selected as well by 
enginecring as by trade considerations, and will be altogether in the discretion and 
judgment of the engineers of the road. 

2. Preservation of land for stations; form and extont thereof. 

3. Roads around and crossings connected therewith. 

4. Town plots. 

Mr. Floming’s suggestions in regard to the above are such as recommend them- 
selves to favour. 

5. The remarks of the Chief Engineer as to the policy of keeping down the 
public roads and farm crossings to the least possible number, in view of reducing 
thereby the chances of accidents and of saving in expenditure, cannot be gainsaid ; 
and the fact of the railway being run through territory in advance of settlement will 
greatly favour the carrying into effect of such policy, as settlement will naturally 
draw round the points which may bo selected for stations. 

Mr. Fleming is understood to propose that under no circumstances shall there 
be public road crossings, excepting at stations, which latter may be from six to ten 
miles apart. 

The undersigned is of opinion that public crossings over the railway may bo 
advantageously restricted, but that it would be incompatible with the public interests 
and convenience to carry the restrictions as far as proposed. 

He thinks that, as a rule, public road crossings should be provided at points not 
more than three miles apart. A less number of crossings than as above would ultimately 
rosult in great inconvenience to the public, and be calculated to embarrass the salo 
and settlement of the lands. 

Mr. Fleming’s proposal, that the farm lots on each side should be laid out with 
their rear ends to the railway, having a road allowance in front, is a good one. 

This plan would do away, altogether, with any necessity for farm crossings. Tho 
lots, however, should be at right angles to the railway, one mile deep on each side in 
the clear, by twenty chains frontage. 

The town plots, asa rule, to embrace four of such lots, and to be laid out ona 
uniform bee into building and park lots. 

Mr. Fleming suggests that those farm lots lying contiguous to the railway might 
be disposed of on certain special stipulations—that is to say, for the maintenance of 
railway fences, the planting of trees, or other provision to prevent snow-drifts, and 
furthor, with respect to fires caused by sparks from the locomotive engines. 

Respecting this, tho undersigned has serious doubts. Ife thinks it would not be 
advisable to impose any such conditions on the sale or settlement of those lands, for 
various reasons—mainly, for the reason that, in his opinion, it would be impracticable 
to carry out such conditions, as the imposition thereof would result in a constant 
state of warfare and difficulty between the Government or the Railway Company and 
adjoining sottlors, 

Tho matter of maintenance of fences, of carrying oul any provision to prevent 
snow-drifts by tho planting of treos, or otherwise, ho thinks can only be satisfactorily 
assumed and carriod out by the Government or the Company, who would further, 
without thero was oxpress legislation to the contrary, be responsible for any damages 
caused by sparks trom the engines, 
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The undersigned would remark that the Chief Engincer’s proposals as to cross- 
ings, method of laying out farm lots abutting on railway, &c.,can only apply to those 
parts of the Province or Territory whero the line does not pass through settlements, 
or intersect Half-breed lands; and, further, must be subject to any legal rights of 
the Hudeon’s Bay Company respecting the one-twenticth of their lands, as allotted 


to them under the Dominion Lands Act. 


Respectfully submitted. 


J. S. DENNIS, 
Surveyor General, 


CANADIAN Pactric RAILWAY, 
Orrick oF THE ENGINEER IN CHIEF, 


(Memorandum.) Orrawa, May 6th, 1875 


To the 
Secretary of Public Works. 

On tho 12th April, the undersigned submitted for the consideration of the 
Minister, a memorandum on the subject of tho location and survey of stations, town 
plots, road crossings, &c., along the route of the Pacific Railway. 

Whe memorandum alluded to was referred to the Department of the Interior. 

The Surveyor General on the 16th ult., submitted some remarks on the subject to 
the Hon. the Minister of the Interior. 

The remarks last referred to have now been transmitted to the undersigned. 

In the original memorandum, the subject was divided into the following five 
different points, opposite each of whicb will be found the views of the Surveyor 


General. 

1. The Engineer in Chief suggests that The Surveyor General thinks that sta- 
the most suitable points for stations should tions should be selected altogether in 
be selected from six to ten miles apart, and accordance with the judgments and discre- 
lays down certain engineering conditions tion of the engineer of the railway. 
to guide in making a selection. 

2. The Engineer in Chief advises with The Surveyor General thinks these sug- 
respect to the reservation of land for gestions recommend themselves to favour. 
stations. 

3, Tho Engineer in Chief recommends The Surveyor General approves. 
the laying out of roads in connection with 


the stations. 
4. The Engineer in Chief recommends The Surveyor General approves. 
the reservation of land for a town plot 


around each station. 
5. The Engineer in Chief advises strong- The Surveyor General admits that the 


ly the reduction of crossings both public policy recommended on this point cannot 


and private to the least possible number. be gainsaid, and the location of railway 
and the laying out of the land in advance 


of settlement will render the adoption of 

the policy an easy matter. 
6. Tho Engincor in Chicf suggests that Tho Surveyor General thinks this pro- 
any farm lots laid out on the milo strip posal a good one, and recommends that the 
proposed along cach sido of tho railway farm lots should bo at right angles to the 


shouki all have their backs turned to tho railway; one mile decp on each side by 
railway with a road allowance in front, twenty chains frontage. 

and thus render farm crossings wholly un- 

necessary. 
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4. Tho Engincor in Chief advises on ac- Tho Surveyor General thinks that tho 
count of the increased security to life and crossings might be advantageously res- 
property the greater ease with which tho tricted, but a less number of crossings 
railway will be operated, and the reduced than one at every threo miles would ulti- 
cost in construction and maintenance, that mately result in great inconvenience to the 
no crossings should be laid out except at public, and embarass tho sale and settle- 
the stations. ment of tho lands. 


The undersigned is glad to find that the Surveyor General on almost every point 
gives his unqualified approval to the suggestions proposed, It is only with respect to 
the last point that ho docs not fully concur, 

In support of the original proposal to make provision for crossing the railway 
at the stations and town plots only, the undersigned would respectfully submit the 
following additional remarks :— 

1. Every level crossing contains the elements of danger to the public using the 
crossing, as well as to passengers using the railway. ‘This is more especially the case 
between stations where trains have to maintain a high speed. The undersigned be- 
lieves he is correct in stating that more than one-half of all fatal accidents on railways 
occur at level road crossings. He has scen a whole train of passenger cars thrown 
off the track by cattle attempting to cross the line and getting amongst the wheels, 
Constantly, ono hears of carriages or sleighs being run over, and the danger is in- 
creased in high winds, rain or snow storms. 

2. Every level crossing is an clement of danger from another cause, viz :—The 
cattle guards. As is well known, these contrivances are usually made of timber, they 
last but a few years, constantly require repairs, and without attention frequently be- 
como insecure. They are really worse than ordinary wooden bridges, as they are too 
insignificant lo receive, as a rule, much attention from the higher railway officials and 
are often left to ignorant, sometimes careless laborers. It is for these men to report 
when the timbers are too much decayed to be any longer safe ; in fact to draw tho 
line between security and positive danger and the wonder is that accidents from rot- 
ton cattle guards do not more frequently occur. Cattle guards at stations are not 
likely to be neglected, as they come under the eye of other officials ; besides which, 
trains pass stations at low speed, and in consequence the danger is much less than at 
other points where the speed is high. 

3. In a country already settled, it would doubtless be impracticable to close up 
roads already in use across tho line of proposed railway, but in an entirely new coun- 
try, whore there are no inhabitants and no roads, the settlers as they take up lots and 
occupy the land, would suffer very little, if any, inconvenience from the plan now 
proposed, and would not, in any way, fecl the loss of a privilege or right which they 
never possessed. To them, the line of railway would resemble a river or navigable 
channel with landing wharves and the means of crossing at short intervals, say, 
wherever it was deemed advisable in the interests of all to have stations. 

The undersigned respectfully submits that the settlement of fertile lands along 
any of the considerabie rivers of the older Provinces has not been materially retarded 
by the obstruction which the rivers offered to free intercourse between the two sides ; 
nor has the want of bridges, so close as every threc miles, over the water channels, 
to any appreciable extent embarrassed the salo and settlement of the lands, or resulted 
in great public inconvenience after the country hecame occupied. Take the large 
rivers, the Ottawa, the St. Lawrence, the St. John, or any of the smaller rivers such 
as the Otonabe, the Trent, the Grand River or, for that matter, any of the canals, say 
tho Rideau Canal. From Ottawa to Kingston the length is 127 miles, in thisdistance 
thore is on an aycrage only one bridgo to every eight miles of canal. The canal 
passes through 2 comparatively old settled country, and no great complaints are mado 
respecting the unfroquency of the bridges. 

On tho railways, tho crossings take the placo of bridges. At cach lees station 
on the Pacific line thoro would be as many crossings for carriages as there aro across 


the Ridcau Canal in tho heart of tho city of Ottawa, while foot passengers would 
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have perfect freedom to cross almost anywhere, except when trains were actually 
occupying the sidings. 

In view of all the advantages and the very trifling, if any, inconvenience that 
would result, Iam confirmed in the opinion that the Government would do well (o 
adopt the policy of making provision in advance of settlement, for stations and town 
plots, and of laying down a system of roads which would, as far as practicable, con- 
centrate traffic at those points only. 

The undersigned does not propose that under no circumstances, whatever, shall 
there be a possibility of obtaining a crossing, except at stations, Ho urges objections 
chiefly to intermediate level crossings; should the time ever arrive when the ostablish- 
ment of a road across the railway at any particular point between stations becomes so 
important as to justify the cost of making it, there would be nothing to prevent tho 
inhabitants from asking and obtaining permission to bridge the railway as they would 
% canal or river, 

Tho undersigned trusts that on full consideration of the subject, the Surveyor- 
‘General will waive the only objection which he has offered to all the essential points 
of the scheme proposed. 

The undersigned views the present as an excellent opportunity, one which will 
never again occur, of adopting every improvement which experience may suggest, 
in connection with the introduction of railways into a country, and, believing that tho 
Government views it in the samo light, he has every hope that thoy will adopt the 
policy herein strongly recommended. 

The undersigned would wish to add some remarks with respect to the matters 
referred to in the last paragraph of the original memorandum (dated April 12th), 
but he considers the subject herein discussed of primary importance, and the other 
subjects may be alluded to at another time. 


SANDFORD FLEMING, 
Lingineer-in-Chief. 


Canapian Pactric Rarnway, 
Orrick oF THE KNGINEER IN CHER. , 
Orrawa, 19th May, 1875. 


Dear Srr,—T am requested by tho Premicr to transmit to you a list of the 
stations established on the lino of the Railway between Cross Lake and Mossy River, 
and to furnish you with their namos, approximate distances cast and wost of Selkirk, 
and the number of the stakes at which the centro of tho stations, in cach case lettered 
“A” on diagram of town plot, are to be placed. I also furnish a plan showing their 
relative positions. 

You are awaro that the suggestions submitted by me, in a memorandum dated 
the 12th April, relative to stations, town plots and road crossings have been approved, 
and it is the desire of the Premier that steps should be immediately taken to carry 
them into effect. Enclosed herewith you will find a diagram for town plots, which, 
in connection with the memorandum referred to, is also approved. 

The diagram shows four different projections for town plots, cach of which 
embraces the same leading features. They are designed with the view of carrying 
out, in the best manner, the principles laid down in the memorandum above referred 
to, and advocated in my letter to the Secretary of Public Works, of date of 6th 
May last. 

"Tho Premier desires me to say to you that he approves of the designs, and wishes 
you to adopt them as standards in laying out town plots around the stations on the 
lino of the Pacific Railway. Hither of the designs may, of course, be adopted or 
modified at your discretion to suit the circumstances of each case, the main object 
being to secure all the advantages of the now system reforred to, in the least objec- 
tionablo way. 

Assuming that tho red letters indicate tho limits of the town aes it is con- 
sidored highly advisable that all the farm lots outside of the town plots, and within 
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the one mile strip on cach side of the Railway, should be withheld from sale or oceu- 
ation until after the completion of the Railway, and the best means of overcoming 
tho snow difficulty in each locality be ascertained. 
Yours truly, 
Lt.-Col. J. S. Dennis, (Signed), SANDFORD FLEMING, 
Surveyor-General. Engincer-in- Chief. 


STATIONS. 
Instructions to District Engineers and others. 

For several reasons it is important that carly steps bo taken to select the very 
best positions for the Railway Stations, and that they should be located, and tho 
gradients of the line, at and approaching thereto, finally established before construc- 
tion be commenced. 

In districts fitted for settlement the Government has approved and sanctioned a 
system of laying out lands adjacent to the line of Railway, which will render public 
and private road crossings unnecessary, except at Stations. 

In these districts it is intended to reserve a sufficient area of land around cach 
station for a Town plot, and to lay it out when required, into lots of suitable size. 

Kach station will become a centre of traffic for the country around, and in some 
cases, important towns will undoubtedly spring up. In selecting station sites, atten- 
tion should therefore, to some extent, be given to the physical features of the adjacent 
country, so as to afford the greatest facilities for developing the resources and 
accommodating the business of each locality. The general interests of the railway in 
directness, good gradients and cost of construction must however, be considered of 
primary importance. 

In prairie and fertile districts, the stations should not be so far apart as to leave 
an opening for intermediate stations at a future time. All the stations in any way 
desirable should be located in the first place. It is considered that the average 
distance between stations should be about cight miles. , 

In mountain and other districts, where the necessity for stations for traffic 
purposes will not be great, sidings where trains may cross, or engines may wood and 
water, will nevertheless be required,—points for this purposo may be sclected about 
every ten miles. 

The undersigned requests that immediately after a trial location be made and 
before the gradients are finally adopted, the District and Resident Engineers should 
proceed to ascertain the most suitable points for stations, reporting to Head Quarters 
without delay. In this matter the following rules will be observed. 

1, Station sites may be considered to be at minimum and maximum distances 
apart of'six and ten miles respectively. 

2. The Station should be located on a nearly lovel portion of the line, if such be 
practicable. Where the line undulates, a summit is preferable to any other position. 

3. It should never be placed, under any circumstances, on a grado steeper than 
15 fect per mile. 

4. It should not be near the foot of a long stecp grade; a minimum distance of 
half a mile from the foot of the grade should be obtained, if at all practicable. 

5. It should be on most suitable ground transversely as well as longitudinally. 

6. It should be on a straight line, if at all practicable, so that approaching trains 
may be seen a long distance off. 

7. It should be on ground where the main line and siding would be nearly on the 
natural surface, so that the quantity of work in grading would be the least possible. 
No borrowing should be done within the limits of the station ground. 

8. Tho length of line to which the rules, 3, 5, 6 and 7 are to be applied, should 
bo 2,000 feot, or as noar thereto as possible. 

9. Tho station should be ata place where a good supply of water can be had; in 
hilly districts a gravitation supply should be looked for. 

; SANDFORD FLEMING, 
se te om Engineer in Chief. 
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APPUNDIX C. 


LIST OF STATIONS ESTABLISHED BETWEEN LAKE SUPERIOR AND TETE JAUNE CACHE, 
IN THE ROCKY MOUNTAINS. — 


FInsT 100-MILW SROTION WEST OF LAKR SUPHRIOR. 


Distance from | Height above 


Name of Station. Lake Superior. | Lake Superior. 


Remarks 


lala PW 


Miles. Feet. 
Fort William ..... SeeeNs adeeds taXbapaee 0 7 ‘Fort William is the Canadian end 
MUtil1Oyisccceescovestanvareesscteiee ee, 124 | 381 | of the St. Lawrence Navigation 
SGOfOACIIMG, coctetececvss teats soto sk exe 16 474 on Lake Superior.—Lake Su- 
IAMINLS TQ UG, coo ceveassecteseee tee e- 23 | 581 perior is 598 ft. above the level 
Finmark ........ velsscetssccsstssatetaess 32 581 of the sea. 
BUGS sascces acetaaecdueccases Sesnierereres es 393 | 873 
NOrgland cussbix seven vent teat otetia vcs 504 944 
inbO ping rpsaksssetesevsavontcsawtecten 60 935 
HOPUSAVANNG nihaicecscc-cacereperer tee | 703 907 The line at Port Savanne connects 
UI PROIA hcciee saseunae eperendvnqarnscnsneser} 80} 963 with Lac des Mille Lac and the 
UarlstadG cecce sees vieves VERA A AERC 89 916 Dawson route. 
Bridge River ....... gi eanvseccasgesasses | 984 944 | 
_— —— 


SECOND 100-MILE SECTION WEST OF LAKB SUPERIOR. 


—_ ___- — 


PIN PUSDOR EVE Ba sve, cixdeies se scoeiuevess ; | 112 | 919 
NIGH Wevsccpes ssacéacaquretsacreeroulesyss 119 960 
ONE UIE ssccepbecctrsdetuesoreetousertenens 129} 932 
ARAL CON wacsancasecniss seeendoenepeneeseceass 137 909 
AGUA CBiesase sececceceuaresetestseaseladereses 148 | 890 
Dll OLvacessistanuuetenscuncttcrersieeecerss 155 834 - 
TRGLCUPH mectasicacereuacttressaiteress eae 163 809 
MACNErscrtea ese eacchatreeacetipenetes 173 825 
Malm OPN Meccsarcarcssivscevicceret eases 181 681 
BOIS BEUIO Wes cccnceacvssestvasesnereavesces 1904 616 
W abiqOon J iisiciets veatcengsem saa 199} 656 


THIRD 100-MILE SECTION WEST OF LAKB SUPERIOR. 


Barclay .....0 eieveascaueidsesnau¥el “pasos | 208} | 652 

Bile a ects cleniinec tne oe 2204 567 

PILE LOMRLYC Daversa tseccsincvosssseuessosecs 231 596 Bank of River Eagle. 

ViOLMINLIONMeviesssedievs soos dau peartes tases: : . 240 645 On Lake Vermillion. 

CBG Ibs scusevsvens-ssswerwer drum snoteress 5 249 627 

Parrywood rerveranseneceees sosses seeceense | 260; 776 | 

COLMACK iaesicsedscshierssansdoetsasieesses 269 Til 

CATIA NED: sscatnssised asversiesesvastecsie| 279 648 

Rossland .... . | 288 539 

KeOwatiniscsrer ccsecseccrssiecssees sscesnees 297 496 At Keewatin, near Rat Portage, 
| the line touches Lake of the 

Woods. 
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LIST OF STATIONS ESTABLISHED BETWEEN LAK®& SUPERIOR AND TETE JAUNE CACHE, 
IN THE ROCKY MOUNTAINS—Continucd. 


: : Distance from | Height above . 
Name of Station. Lake Superior. | Lake Superior. } Remarks. 


— TS TY SE 


Miles. | Feet. 
Ostersund Retonaetcestueetngeastonse 306 | 521 | 
Ra Wea Fs ovssierenss Wennanateesa evens 320 627 
Ingolf ..... aveeawedile A sevvessdisidas stay 3274 590 
"POUMOLUy ‘aisieetacavteniaee! weeaasnecrecess . 339 608 
RO MTIGMH. Fe ecaa ves vubias stews aWesveaereeei en 319 459 
ATW, ev cccos saves terved iesceek setseeeee 359 374 
Wihitert onthe viscsiss edisies teieejaden | 368} 309 
Shelley ..... GAG A Weve Chai cand cabaelicecen | 376 341 
Monmouth..... ....- UCR TEX 384 290 
Beatioe| Our: civegivisstier vidsy ceadev alte | 394 | 226 


VD Oa lestetereccss waseuensoa sees aeeeetes 4003 207 | 

Helkirksscabeveavas sovareantcesene cores 409 154 Selkirk is on east bank of Red 
KOSI 8.00 voce siestenccinesccerans Ro eeeee 418 160 River; here the line connects 
COWPEL -oasisas secevenes ssseee vovareverevo| 4274 121 with the navigation of Lake 
ACAI er tsis snes Peatetieenccers erases | 433 308 Winnipeg. 

OGL A WOO i 200 ci eanca ve xeiedes “| 4416 Slee 

DAG: hme uae ae 455 278 

MMenattie.siernsen as herr catalal 464 ‘ 275 

Wid Ohe PU. terns tial 473 | eed 

Borodino ...... Dibtersaveay ieensten eneraiee ! 480 264 \ 

ep LCT Me Oe ereyer rt pen veer ccmerrite | 488 | 247 

Gough ...... .. senna 4954 245 | 


—————— eee 


SIXTH 100-MiLE SECTION WEST OF LAKE SUPERIOR. 


i} 

DOnNRACCHA aeceressestces 503 | 232 | 

APDA ...... cat masnreasentieersene 513 j 229 
WO ATUICI ME oscorccautsreeenoentn manera 518 253 Cartier is at Narrows of Lake 
NOVIEC Bs-sees wears SISO 5293 235 Manitoba. 
Slants aganees ava gee siege Leseare : 538 250 
EINOK Om sccsccser cssetercetsoatssoccotee casert BLT 265 
Logan.. SOHO THEO EE HOHE COREE ee HEE HOHE Oe 555} 256 
TART ORM pests jacecorpsntee atcises exeand 664 255 
TAGUBI IM wcqus Vorseersancdstnesh ncorycsecest 572 258 
POULCIDCOUPL sccesssssosiee ssaseovasaennss 581 256 Poutrincourt on the west bank of 
PW MBUYOR ccstestal acstysncesapectistestocen 588 248 Mossy River, connecting with 
Higewood sates cithe tennant 5963 334 the navigation of Lake Winni- 

pigosis. 
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LIST OF STATIONS ESTABLISUED BETWEEN LAKE SUPERIOR AND TETE JAUNE CACHE, 
IN THE ROCKY MOUNTAINS— Continued. 


SEVENTH 100-MILE SECTION WEST OF LAKE SUPERIOR. 


i) 


| 


Distance from Height above 


Name of Station. Lake Superior. | Lake Superior. 


Remarks, 


iS. See i ie, Be Si Ll ake 


Feet. 


1 
| 375 
460 
| 599 
| 584 Northcote is at. the northerly cx- 
638 | 583 tremity of the Duck Mountains. 
| 


BIUSSONM ceeessevevecensnals cancaneresccssenns 
POtVOV i mlevasss cc cent censesenelessadaeees 
NOt COUG cesccensqssseokcveccssds sacossnen 
HENNE Nina eescctrsccctsyatssenctcesicesess 
JOLETIG LC Gensevers covsscesnsseaparcueseess 647 
EUCSKIDGiissercsvesaroncios tievvctsnees saccks 654 
SSKAUROLES shecdrecjtoce sdencestasss ossasees 6634 
DOV Guertesevstircaesseaeeseosteeaceeatar ena 673 
LUTViIN GStONG coc.0. cccesses cocessace e-wese 681 
A LICC,ccsesdervuccbavssunnss batsiconsesecesss 6874 
Malmo FEC OOEOES HOHE Se eeeEEtetreseseeee 695 


Miles 
WOO MUC VillOie-sccrssestsskenst secssesveces 6043 
| 
| 


621 


916 Livingstone is 8} miles north of 
1,050 Fort Pelly. 


an see 


EIGHTH 100-MILE SECTION WEST OF LAKE SUPERIOR. 


— 


Morland eraeeeee nesnspstamntnanernds caer 701 1,116 
Assineboine 100008 COR COHOES oeeeoF DEBOOEOE® 

ferhenn ey use oe le 719} 1,131 
SSEOPLOUG sncsescacecececesncssssercasusanacs 729 1,425 
NUE ET) Cacocencaneesl abe scarslccurecraenects 739 ' 1,387 
Murchison sioner 7504 


Near Crossing of River Assine- 
boine. 


Killyleaghi....cscecssssocce nseseccoossees 
PEN WOK ENR Vilcsss esse assnsctenssonarrensonn 
Nasmyth seccovecs OOOOH OOOE CEHHOHOE. Oo eH eOoE T7174, 
Buckstonn  ..ssscss+cccees ocsvcscecssecces 786 

THOCWSIGSEN, <.scssessssseneeesssveesyase. 7965 


Nasmyth is not far north of Quill 
Lake. 
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NINTH 100-MILE SECTION WEST OF LAKE SUPERIOR. 


SiwarllOltiteccsscstecsvesssctecerccretaarss 8044 1,292 Near where the moose died 
TIMMDONGE:.;-.cscvsceccse cs essseecevesssss |) 815 1,280 

AGOCIGD CU teccescstsvestsdahossvsascesesaati7s 823 1,236 

DIETILO) Ul ssasesstavencvcenrscnensecsce coset 831 . 1,260 

Baldwin PO COO eee Heo OEE OED OOOO REOOEY BHOEEE 84] 1,276 

GONODIG. ccccsccvvssecoes vevsvece covcseese 852 1,219 : 

CTT one cite tener acre peed 862 1,124 

FEO GT  icceceoss costes onde essed’ stvecvics 869 1,100 

Baskatchowan + .csor csssrovee soreeeees 8764 1,049 On the easterly bank of the River 
MULADGRy coasscannctvestectaicocesveunevestocess 884 1,080 South Saskatchewan. 
Goulbourn SOOO Oe Coens eoetee seett onnves 894 | 1,107 
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LIST OF STATIONS ‘ESTABLISHED BETWEEN LAKE SUPERIOR AND TETE JAUNE CACIIE, 
IN THE ROCKY MOUNTAINS~—Continued. 


TENTH 100-MILE SECTION WEST OF LAKE SUPERIOR. 


descents prea ee ote EC NC TR A CS, SS ST 


Name of Station. Distance from ; Height above 


| Lake Superior. | Lake Superior. ! Remarks. 


soba sie Se ate OEE Hell ET TT 


Miles. 


BCUDIGH el ccavesiccesasieaaceneeneaancaverece 904 
aaa ag cone Sin tencenenene 912 


om Near The Elbow of the River 
Norman field .....+.ecses +e = 924 


North Saskatchewan. 


Ronaldsa  ..cccocrsrere: vee see nenees 934 1,071 
Rathi cesses casas ygencccsesnace sessenses 943 996 
Fragle Hill .......0se0srcces eceos.soe ee 952 1,016 
Hecla....... $00 boseeesee (peees needil sevens 960 985 


967 1,019 Near the mouth of Battle River 
975 1,088 (proposed Seat of Government 
983 | 1,108 of the North-West Territory). 
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ELEVENTH 100-MILE SECTION WEST OF LAKE SUPERIOR. 


MOWAT cree atni ecconsaws Oo ectenda ate es 1,005} 1,249 
Ore cae cechinse tenia 1,014 1,332 

LI Wpcpopsas cree apis gertny revere ss 1,023 1,516 
py Sees gape Starner Seay ea 1,035 1,455 
FG odetpicss antdteap in eimeiete orcas 1,045 1,529 ~— | 
G 1,057} | 
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1,075 1,549 
1,088 * 1,614 
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TWELFTH 100-MIL@ SECTION WEST OF LAKE SUPERIOR. 


| 
L OOOH OFCH OOOH ET e SOOKE Ee FES EEE OH ERES EOE Oe c 1,1104 1, 729 
M SOOOO Cee e enone seeesesee Heeeoes ay Bheneees 1,121 1,729 
Nar Ae EL AR RRS 1,133 1,647 
O PEOOCOEe O40 F HOH SEO Oe OOOOH H SOD BH HHHEEE 1, 143 1,691 
P TESORO OE CEH Oe COOH OOEEE EOFEHE HOO LEH HEbOHEEOD : 152 1,767 
TEIN SRL RE Cn Levee meen oa 1,162} ris 207% 
VR sesiecaes sacvonssa 06666. adevee deters dnesedaer 1,173 1,904 
8 FERS CEO eee CO COTEOEE BET OTE EEE +. HHO DEM HOCEOe 1,184 1, 904 
Bion ton ies oi cesses oes ae2eseery vesecners 1,197 1, 817 20 miles south of Fort Edmonton. 
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LIST OF STATIONS ESTABLISIIED BETWEEN LAKE SUPERIOR AND TETE JAUNE CACHR, 
IN THE ROCKY MOUNTAINS— Concluded. 


THIRTEENTH 100-MILE SECTION WEST OF LAKE SUPERIOR. 


—— 4 
| | 
Dist f Height at ? 
: istance from eight above | ‘ 
Name of Station. Lake Superior, | Lake Superior. Remarks. 
| 
— Sonisy ta ae Oe ——— | Om a ee ee 
Miles. | Feet. | 
Grn iealitacaterd ee nies tcasc teres cabs sakes 1,208 ) 1,784 
Biksika., seetaneRousrehes steaciess yy: 1,220 ' 1,724 
Laplnine ....... arg MERE Pah See ‘ 1,229 | 1,826 
Palliser ......<.; bre sseacusts gactasers 1,239 1,817 | 
SJelcour ....... GS SIE UOC 1,250; 1,811 
POD SUCK saessecactencaasixeecec sss as aeckss 1,263 1,922 
URN TLMUC ea catwael easagesval vesesexsess4ee 1,275 : 1,989 id 
Southesk veces Wel estasleeeien | 1,285 2,092 {! 
Phreadle 20.0... svecccess enseseres aoe) 1,296} 2,167 ar 
pare i 
FOURTEENTH 100-MILE SEOTION WEST OF LAKE SUPERIOR. | 
? 
Raat RIVED cestencortesmneners totes: 1,309 2,325 
TJALCOMDG nose caacuisdesecors cenesessctesenas 1,323 2,447 
PMOMUD rit sessoned sccsseseaencsbsen subs 1,332 2,412 i 
MGUsC 0G vescccsascctscesitivechsssopssds ceases 1,340 2,466 Near River McLeod. 4 
BSCAVET o0c00s soecaroes cpoens ee oscesece acess | 1,351 2,804 ys | 
Walladcsccsctecscissccce Geccs test estce assets 1,361 | 2,871 1 
PONDKAtarcestcn seed tesa troecsteees 1,369 2,772 ‘| | 
Bayonette wo... aseeves {FEdd v0 veer ~'0e 1,381 2,630 
Hector cecses se ssteeevccccscccevcetens ocoe 1,391 2,663 i 
| 
FIFTEENTH 100-MiILE SECTION WEST OF LAKE SUPERIOR. 4 
i] 
4 
Jrand Portal ..200s000%ssreersecsessoeess 1,401 2,649 i 
MASPElcameredescsteccencecsbhtesmrcccgea ter 1,410 2,647 | 
Miniwnkan.....- pecesusetaeteusevecd eros 1,419 _ 2,680 
AUCH RONSCRa sscssssce pecskeesduccrse tire tae 1,430 2,743 
Ms GL ted eethshecesthaytnacn'e vennetnaves 1,439 2,680 . 
Summit Meadow sercsssee soscsverseress 1,447 3,032 The actual summit is at 1,452} °#, 
pr YBNOW TCR Ri circatalerss tcveds terse 1,455 2,050 miles, It will bein a shallow 
Wastedo ..... solissene tngerner oieveunysn 1,465 2,903 cutting; the elevation will he | 
Moose Lake . seen tees 1,474 2,825 3,122 feet above Lake Superior, 
WEPRBOD fe scepusvesusce csedonscsoneveess) elie 1,48L 2,813 and 3,720 feet above the level of 
(Hrd MOLKS: Cerssscesenedeesiscieh cecots 1,492 2,334 the sea. i! 
TOte Janne Cacho......0c000 sseseoesss. 1,600 { 2 190 : 
*Notr,—The elevation at Této Jaune Oache will depend on the route adapted to the const. 
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RESERVATIONS FOR RAILWAY PURPOSES 
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OF THE 


CANADIAN PACIFIC RAILWAY, 1877, 
Page 90. 
Sanprorp Firming, Engineer-in-Chief. 
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RESERVATIONS FOR RAILWAY PURPOSES 


Page 90 
Sanprorp Fiemina, Engineer-in-Chief. 
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TOWN AND VILLAGE PLOTS 


AT STATIONS. ON THE 


CANADIAN PACIFIC RAILWAY, 


REFERRED TO IN ; 
REPORT ON SURVEYS OF THE CANADIAN PAOIFIC RAILWAY, 1877, 
Pages 90 to 95, 
SANDFORD FLEMING, Engineer-in-Chief. 
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APPENDIX D. 


Report oN EXPLORATION FROM THE CLEARWATER TO THE Nortn Tompson, vid- 
Buus Rrver Pass, py JoserH Hunter. 


Kamuoors, B.C., 9th June, 1874. 


Sir,—I havo the honor to inform you that, as directed by Mr. Fleming’s tele- 
gram to mo of 28th April last, to “ explore from Clearwator through to North 
Thompson,” [ left Kamloops on 2nd May, taking with me Charles Williams, Andrew 
Anderson, ©. KE. Fortier, besides “Jim” and “ Dick,” Indians, six weeks’ provisions, 
thirteen mules, and two horses. . 

I reached the crossing on the North Thompson, six miles below the mouth of Clear- 
water, on tho 5th, and the same day, crossed animals and supplies. I decided on taking 
Mahood’s trail from here to Canim or Mahood Lake, thence north-east to the line of 
last autumn’s exploration, following that line to Clearwater. T took this route from 
having received unfavorable information in regard to the nature of the trail up 
Clearwator, and the difficulty of crossing the stream from Mahood Lake at a high 
stago of water. 

We were engaged most of the wth in finding Mahood’s trail, and in 
repairing it along the soft ground near the crossing. We started on the morning 
of the 8th, and found the trail very much out of repair. Most of the bridges were 
cither afloat or entirely washed away. Our progress was consequently slower than 
1 expected, and it was not until the evening of the 9th that we came in sight of 
Canim Lake. Next morning, instead of following the trail onward to the soft ground 
in the valley, I struck cast, on good firm ground to Canim River, which I reached 
half way between Canim and Mahood Lakes. Next day, I followed the river down (on 
the trail cut by Mahood’s party, 1872,) to Mahood Lake, with the intention of crossing 
not far from the head of the lake. I found it impossible to either swim the mules or 
cross the supplies, tho river being too swift and rough. I therefore had a raft con- 
structed, capable of taking seven animals at ono load, and, by this means, crossed the 
head of the lake. We had everything across at dusk on the 12th. Once across this 
Jake, I began to suspect, from the appearance of the mountains along the south side, 
that the exploration of last autumn had not been carried so far eastward as was sup- 
. posed, and that some other stream must have been mistaken for Clearwater. A 
certain unmistakable double peak bore from the last camp, (No. 12) eastward of 
Jarvis'’s exploration a little east of south. This peak T recognized at once. 

Acting, therefore, upon the above supposition, instead of striking N.E. as IT had 
intended, I resolved to follow up a largo stream emptying into Mahood Lake about a 
milo from its head, and evidently running in a §.E, direction. At noon of the third 
day, 15th, we arrived at Camp No. 12, (Jarvis's exploration,) having travelled about 
twelve miles in a bearing of north 25 ° west. This mistake could not possibly have been 
mado by any one who hal been along the Mahood Lake Valley, as the mountains on 
that lake once scen can be easily recognized afterwards. 

At Camp 12, Shes eh I had to stay fora day and #-half, on account of the serious 
and almost fatal illness of Dick, the Indian, 
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On the 17th wo left Camp 12, the barometer indicating 32.80. That day wo 
travelled up the valloy of theeast branch of Rivor Deception, six miles to my Cam p 
No. 1, 3,500 fect. At three miles we crossed an Indian trail,which Jim informs me leads 
to Clearwater Lake, and at four miles crossed anothor well cut out trail, leading also 
to the head waters of the Clearwator. 

From Camp No. 1 to No. 3, about due east, total distance 19 miles, the valloy 
rises gradually to 3,800 fect. The centre in some places is wet and swampy, and generally 
covered with scrubby black pine, but the hill sides sustain a full growth of the finost 
timbor, Douglas pine, spruce and cedar being the varieties most common, 

I had to send the pack train back from Camp No. 3, on account of the absence 
of foed and the rough nature of the valley, which from here to thesummit is covered 
with volcanic rocks, somewhat similar to the formation near the summit on the Ilowe 
Sound Route. In this instance, the surface is not quite so rough and irregular, the 
rocks aro smaller in size, and the volcanic action seems to have been more intense. 
Dick had another severe attack of illness, and I had to send him back by the train. 
After leaving a small cacho of provisions to fall back upon in case of necessity, I 
with one white man and an Indian, all well loaded, went ahead. The same day, 
(20th) the Indian deserted usand went back. ©. BE. Forticr and I took as much of 
his load as we could, and that day made Camp No. 4; altitude, 4,100; total distance 
from River Deception, 25 miles. Tbe centre of the valley here is higher than at the 
sides by about 100 fect, and opposite here also a not unfavourable looking valley 
comes in from the north-east, which at 10 miles upscems to turn well to the eastward, 
towards Clearwater. Down this valley runs the main stream, and it is just possible 
that a pretty low pass might be found’ from the head of this stream to striko Clear- 
water higher up than where we crossed. 

On the 21st we had travelled about two miles when we came to the ond of the 
volcanic formation, and noticed the water running eastward, The descent into the 
valley of Clearwater from this point was rapid, Following down a pretty large 
stream we came, in five miles to where it turns southward, and probably falls into 
the stream from Mahood Lake, not far from its east end. 

1 From the western slope of the Clearwater Valley, a good idea can be formed of 
1 the country below and also of the opposite side. 
Along the centre of the valley runs alow mountain or back-bone, separatine the 
stream down which we had been travelling from the Clearwater, and terminating 
about two miles south of our line of travel. On the opposite side, and about due east, 
tho high range of mountains running north and south, in which Raft and Mad Rivers 
have their sources, seems to terminate or break abruptly, and at its northern limit 
there seems to be a pass eastward, not lower than 4,500 or 5,000 fect. Bearing North 
60° east a favorable looking pass is seen, which seems to suddenly turn westward, and 
have its outlet into Clearwater Valley at the back of a small round mountain. ‘This 
is the only practicable looking pass which could be seen, and is the one which I 
resolved on taking towards the North Thompson. 
1 | We reached Camp No. 5—3,250, in nine miles from Camp No. 4 on summit— 
i | having descended in that distance 850 feet. : 
On the 22nd we reached Clearwater, in four miles; altitude, 2,500 feet ; total dis- 
tance from River Deception, 38 miles. Tho travelling to-day was of the most tedious 
| and difficult description—by a succession of benches, over piles of fallen timber, 
across cedar swamps and through tangled thickets of ash, hazel and willow. Clear- 


water is here a swift shallow stream, 400 feet wide, running a little east of south 
1 | with high benches on cach side. 

| | The result so far is :— 4 

: | From Camp 12, Jarvis exploration, on River Deception, altitude 3,280 feet 


) eastward to summit, altitude 4,000 feet—27 miler, rise 720 feet. 

' From summit, at 4,000 feet, to Clearwater, altitude 2,500 foet—13 miles—full 
| 1,500. Tho general course being nearly duo east, and the ground, so far, being 
| generally hard and firm, 

On Saturday, the 23rd, we made a raft and attempted to cross the Clearwater, 
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but failed, and it was not till the evening of tho 24th, after drifting down stream for 
a considerable distance, that we suceecded in reaching the castern bank. On 25th, 
travelled north 60° east, in order to strike the valley before alluded to, as seen from the 
west, but, after travelling six miles, discovered it was only a ravine running into the 
mountain, and at 3,400 fect, cight miles, had got on the west side of the valley of a 
stream running south 70° west, and falling into Clearwater, I should judge, about three 
miles north of the valley of Mahood Lake. The divide from the ravine before 
spoken of into the valley of the stream which, for convenience, call Murtle River, is 
not over 3,400 feet, nor between Murtle River and Clearwater, to the sonth, does any 
part seem of greater altitude. Camp 8, eight miles from Clearwater, on a course of 
north 60° east, altitude 3,400 fect. 

We kept along the valley of Murtle River up stream, on a course north 80° 
east, to Camp 9, by a small lake, a mile long by half a mile wide, 15 miles from 
Clearwater. Altitude, 3,700 feet. I could hear the river to the cast, and in the 
evening started towards it, but darkness coming on, I was compelled to return to 
camp. The valley here is about a mile wide, and the mountains on each side neither 
high nor rough, 

From Camp No. 9 wo travelled north 70° cast, over almost level ground. In 
three miles we struck the river ata point where, after tumbling through a canyon 
for half a mile, it falls 35 feet perpendicularly. 

From the head of the canyon to Camp 10, 24 miles, total from Clearwater 21 
miles——allitude 3,700 feet—the river is from 175 to 200 feet wide. At Camp 10, 
where it has become a lake, one-fourth of a mile wide, we crossed on a raft, and 
travelling down a fine wide valley, due east, for five miles, reached a lake at 3,700 
feet, the samo altitude as Camp 10. I soon discovered that we had crossed an arm 
of this (Murtle Lake) early in the morning 

Murtle Lake, undoubtedly one of the finest sheets of water in British Columbia, 
is ten miles in length, north and south, by seven miles in width. It is enclosed on 
the east by low green hills; on the north the mountains are bold, high and rugged. 
On the south, the most important in case a line of railway should come this way, the 
mountains are steep but not rough, and generally keep well away from the lake, 
leaving a margin of hard, firm, level ground along the shore. The atmosphere here 
is thin and transparent; the water of the lake is fresh, clear and deep. Two small 
streams entor the lake from the east, but the main feeders come from the mountains 
to the north. 

Waving crossed by a raft on the 29th, we took tho valley of the stream further 
to the south, but soon found it turning south-east, and returned to Camp 12. Here 
we noticed recent signs of horses, but we searched in vain fov any trail to this 
neighborhood. An old wigwam, a cache, a fishing spear and several paddles were 
found, showing that Indians must frequently visit here. 

On the 31st we took stock of our supplies, and discovered that we had just 
enough left to take us back to our cache, providing no delay took place in re-crossing 
the Clearwater, With reluctance, I resolved to begin our return next day. As a last 
attempt, however, I climbed the mountain to an altitude of 5,000 feet, went eastward 
along the ridge for about cight miles, and there, from a tall tree, could see, about 
forty miles cast, a high range of mountains stretching north and south, which it 
was impossible for the small stream running in the valley below to drain, I therefore 
concluded that there must be a divide not far up the valley, and that the high moun- 
tains must bo on the east side of North Thompson. Could we get there in four days 
wo would be safe, for then we would not be more than a few days travel from asmill 
cacho of supplics which I loft on my first trip up the North Thompson, not far from 
tho mouth of Devil’s Canyon ; besides, wo might meot our pack train, which, in case 
of spare timo, I had ordered up river to mect us. I resolved to make tho attempt. 

Early on the morning of tho 31st wo left Camp 12 on Murtlo Lake, and, travel- 
ling north 80° cast, up a favorable valley for five milos, reached the divide at 3,800 
foot ; total from tho Clearwater 38 miles. Five miles farther on we camped at 3,650 fect. 
Up to this point (Camp No. 13) thore are no great obstacles in the way, at least from 
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Murtle Lake. From Camp 13, however, the mountains begin to close in, and the 
stream to fall rapidly through a canyon, as much in some places as 75 fect in 200 
yards. lor five miles this canyon continues, the mountain rising from its edges almost 
perpendicularly, At five miles from Camp 13 the canyon suddenly widens out into a 
fine level valley. At the same point, a stream, much larger than that down which we 
came, comes in from the north-west. Ilere | first recognized the valley of Blue River, 
and the stream last referred to as that which T had explored on a former occasion. 
At seven miles, Camp No. 14, altitude 2,700 feet, we had thus descended, in seven miles, 
950 feet. On 2nd June, following the river north 75° east, through the flat alluded 
to in a former report, we crossed the line of the V Division, near peg 1,037, bench 
mark 423.34, my barometer indicating 2,400, and camped on the North Thompson a 
quarter mile below the mouth of Blue River, having travelled that day ten miles. 
Noxt day at dark we reached the cache of supplics, and on June 4th met our pack 
train and the M division forty miles above Clearwater, Mr. Jarvis having started up 
that river on 3lst May. My men, whom he mot at tho crossing of the Thompson, 
gave him all the information they could. 

From Cloarwater to North Thompson we have:— 

Cloarwater, altitude 2,500 feet ; to summit, altitude 3,800 feet, north-easterly 38 
miles; rise, 1,500 feet. 

Summit, altitude 3,800 feet; to Camp 14, altitude 2,700 feet, easterly 12 miles; 
fall, 1,100 feet. 

Camp 14, altitude 2,700 feet; to mouth of Blue River, altitude 2,400 fect, 10 
milos north-east ; fall, 300 feet. Total distance from Clearwater to North Thompson 
60 milos. 

Tho weather during the whole trip was very variable, the altitudes are conse- 
quently not to be too much relied upon. 

After seeing the pack train safely across the Thompson, on the 7th instant, I 
took to a raft by which I reached Kamloops on the evening of the 8th, when I re- 
ceived your letter 27th May, to which [ paid immediate attention. 

. It is not my purpose to offer any opinion or make any suggestions as to the pos- 
sibility of constructing a railway on or near thislineof exploration, my object being 
to furnish you with information sufficient to enable your better judgment to decide 


that point. I would only remark that if this route shall be deemed impracticable, and - 


it line still desired betweon the Fraser River on the North and the Mahood Lake 
Valley to join the North Thompson and tho Cariboo Waggon Road, it must be sought 
for to the north of the line just explored, as [am well satisfied no practicable route 
exists to the south that is not already known. 


Iam, 
Your obediont servant, 
JOS. HUNTER. 


To Marcus Suiru, Esq., 
Deputy Engineer in Chiof, B.C. 
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iy APPENDIX E. 


REPORT ON EXPLORATIONS ACROSS THE CASCADE MOUNTAINS BY THE SIMILKAMEEN AND 
TULAMEEN VALLEYS, BY MESSRS. JOUN TRUTCH AND H. J. CAMBIE. 


Hoprr, B.C., 1st July, 1874. 


Sir,—T have the honor to report that, in accordance with your instructions, I 
joined Mr. Cambie at New Westminster for the purpose of making some explorations 
of that portion of the Cascade Mountains lying between the southern boundary of 
this Province and the River Frascr, with a view to ascertain whether any suitable 
pass for a railway exists between the country east of the Mountains and the valley of 
the Lower Fraser ; and more particularly in regard to the head waters of the Skagit 
and Coquihalla Rivers, to which allusion had been made at a public mecting held in 
New Westminster some time in May last, as offering the desired facilities for railway 
construction. 

After proceeding to Hope, where we engaged the services of an Indian guide 
named Satcher, who had been particularly recommended as being well acquainted 
with the passes we were to explore, we started on the 2nd of last June, and followed 
the pack-trail to the Similkamcen as far as Cedar Camp, on the Skagit River, a dis- 
tance of some 30 miles from ILope. 

The first 25 miles of this trail—to the River Skagit—was constructed for a 
waggon road, which, however, is now much overgrown in places, and narrow, from 
the cribbing and embankments having slipped away. For the first five miles the 
road follows the left bank of the Coquihalla River, along steep side hills. It then 
takes up a tributary named the Nicolaume, which it ascends to Beaver Lake, the 
summit between Hope and the Skagit, and distant 12 miles from the former place— 
the clevation being 2,150 fect above the sea. The descent to the Skagit, which is 
reached at 224 miles, is much less abrupt, the height at the junction of the Sumallow 
with that stream being 1,900 fect. The trail then follows up the right bank of the 
Skagit for seven miles, to Cedar Camp, the elevation of which is 2,530 fect. At this 
point it Icaves the Skagit and ascends a tributary for 13 miles, when it gains the 
summit of the Cascades at a distance of -£3 miles from Hope. 

At Cedar Camp we divided our provisions, and, leaving half in charge of one 
man, procecded ina general south-casterly direction up the main river, now reduced 
to a width of 120 feet. In half a mile we found the river issuing from a narrow canyon 
with precipitous walls of rock 200 feet in height. Passing round this obstruction, 
along steep side-hills, for another half mile, we again came to the river, which we 
followed to a point whero it makes three forks, at four miles from Cedar Camp, in which 
distance the rise of the river was 600 feet. The left and right-hand branches, the 
Indian said, were valucless, coming out of higk mountains; we theretore continued 
to follow up the middle or main stream, now only 80 feet wide, passing numerous 
small feeders on our way. At 7 miles the river, 30 feet wide, turned abruptly 
to the south-west, through a heavily-wooded narrow valley, which evidently rose 
rapidly. Here we left the main stream and followed a small branch upa valley which 
soon widened to halfa mile. Tho timber, which, from Cedar Camp had been green, 
with a donse undergrowth, was now burnt, a few scattered logs only lying on the 
ground. In two miles after leaving the main stream, the branch we were following 
ceased to run, and in another half milo wo struck a largo stream 30 feet wide, coming 
from the south-west, and now taking a general course to tho east. This was a 
branch of the South Similkameen, We had thus gained the summit of the “ South,” 


or “Allison” Pass, which proved to be 4,400 fect above sca-level, the rise in 16 miles, 
from whoro wo first struck the Skagit, boing 2,500 feet. | 
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After ascending one of the mountains overlooking the Pass, we followed tho 
Similkamecn for five miles, to its janction with another branch coming from the south 
aml west, down which a trail from Chilukweyuk had been made by the Boundary 
Commission in 1859, the two branches forming a large river flowing in a wide bottom, 
with cottonwoods, &c. The descent from the summit being only 450 feet, it was 
evident that nothing could be hoped for from assending this branch of the Simil- 
kameen, which, besides heading on the boundary, has its sources within a few miles 
of the Skagit, and must, therefore be an enormous height above it. 

Had tho Pass just described beon more favourable, it had been our intention, 
aftor returning to Gedar Camp, to follow down the Skagit some cight miles below the 
mouth of tho Sumallow, and then endeavour to cross into the Valley of the Chiluk- 
woyuk, and follow that stream to the Fraser, as the route we had taken from ITope 
to the Skagit was manifestly impracticable for a railway ; the rise of the Skagit 
itself, however, being so great we did not consider it necessary to expend further 
time in exploring this line. ‘ 

Returning to Hope for a fresh supply of provisions, we started again up the 
River Coquihalla, the main facts respecting which had been already obtained, a 
traverse and profile, with report, having been made by Mr. Dewdney, under my 
direction, in the spring of 1872. 

Our attention was directed, in the first place, to an examination of the different 
stroams running into the Coquihalla from the eastward, with a view to discovering 
whothor it was possiblo to obtain any pass to tho head wators of tho Tilameon, In 
this wo did not moot with any suceoss, 28 all the valloys riso very rapidly, heading 
in high mountains. 

Wo then examined the valley of the Coquihalla itself more carefully, to see 
whether we could distribute the rise, by making use of side-hills, so as to lengthen 
tho line, and improve the steep gradients shown in the section of 1872; and we think 
that this could be done, but that it would entail heavy work for the first 20 miles 
from Hope, and extremely expensive and troublesome construction for the rest of the 
way to the summit, as the sidc-hills are very steep and rocky, and subject to slides of 
snow, which bring down timber with them. It is scarcely necessary to add that any 
dofinito information on this subject could only be obtained by a careful and detailed 
survey. 

I am, Sir, 
Your obedient servant, 


JOHN TRUTCI. 
Marcus Smiti, Ksq., 
Deputy to the Engincor-in-Chicf, 
Canadian Pacific Railway. 


My opinion regarding the passes oxplored by us completely coincides with that 
exprossed by Mr. Trutch in the within roport. 


H. J. CAMBIK. 
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APPENDIX F. 


REPORT ON SURVEYING OPERATIONS IN THE MOUNTAIN REGION DURING THE YEAR 
1874, BY MARCUS SMITIL. 


Orrawa, April 15th, 1875. 


Str—After the Report of January, 1874, was sent in, it appeared necessary that 
examinations should be made in the following sections: 

Ist. From the Valley of the North Thompson, via Blue River to River Clear- 
water, thence to Lac a Hache and River Fraser. 

2nd. From Téte Jaune Cache, across the mountain chain, to Lake Clearwater, 
and thence in a westerly direction toward the Homathco Pass. 

3rd. From Téte Jaune Cache, down the Valley of the River Fraser, to Fort George. 

4th. From Fort George across the Chilicotin country to Lake Tatla and the Ho- 
mathco Pass. 

5th. From Yale northward through the canyons of the Lower Fraser, 

6th. From Yale to Burrard Inlet. 

7th. From Dean and Gardner channels across the Cascade Mountains to the in- 
terior of, the country. 

8th. From Fort George westward through the unoxplored region to the chain of 
mountains along the coast. 

9th. From the North branch of the River Fraser across the Rocky Mountain 
chain by the Smoky River Pass. 

The first and second sections relate to Route No. 5 of the report of January, 
1874, and as the result of an examination of these would determine whether it might 
bo necessary to proceed with the third and fourth sections, which relate to Route No. 
6, a telegram was sent on the 20th of March to Mr. Ituntor, a member of the sur- 
veying staff, resident in Victoria, to go and examine the first section and report tho 
result with the least possible delay. 

An eflicient staff was then organized for the purpose of prosecuting the surveys, 
and put under my charge. We left Ottawa on the 23rd of April, and arrived in Vic- 
toria on the 5th of May. 

Mr. Hunter had, in the meantime, made an examination of the Valley of tho 
Blue River, following up the north fork, which was found to be impracticabie; and 
you had telegraphed him to go to the point, eastof the River Clearwater-—to which 
his explorations from Lac la Hache had been carried in 1873—and to continue the 
examination castward to the valley of the North Thompson. He had not returned 
from this second expedition when we arrived in Victoria. 

I then formed three Divisions, M, Nand X. The first, with Mr. EB. W. Jarvis in 
charge, left Victoria on the 15th of May for Kamloops, where they wonld arrange 
a pack train of horses and mules and complete their supplies. 

Mr. Jarvis had instructions to send his Division up the north branch of the 
Thompson to the mouth of the River Albreda, while he, with a small party, should 
examine a line up the valley of the Clearwater, to the head of Lake Clearwater; 
thence across the divide to the Cariboo branch of the North Thompson, and rejoin his 
Division at the mouth of the River Albreda. It was expected he would meet Mr. 
Ifunter on the way, and learn from him the result of his examination of the lino 
hotweon Lac la Hache and the valley of the North Thompson. Comparing this with 
his own line he was to commence an instrumental survey of that which appeared the 
most favourable. But if both lines should appear unsatisfactory, then he was to go 
on with his division to Téte Jaune Cache and make an instrumental survey down 
tho valley of the Fraser to the Grand Rapids. 
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Division N left Victoria on the 19th of May with Mr. TL. P. Bell in charge, who 
had instructions to proceed to Fort George and make an instrumental survey from 
that point eastward, across the north end of the Cariboo range, to strike the Fraser 
valley near the Grand Rapids; thenee up the valley till he met Division M coming 
down. 

Mr. G. Il. Gamsby, in charge of Division X, left Victoria on the 19th of May, 
for Lake Tatla, at the head of the Homathco Pass, from Bute Inlet through the 
Cascade Mountains, with instructions to commence an instrumental survey from a 
point on the line surveyed in 1872, on a north-casterly course toward Fort George. 

About this time, I received several communications from New Westminster 
respecting the reported discovery of passes leading through the Cascade Mountains 
from different points on the River Fraser; more especially the Allison Pass from I*ort 
Tope, by the head waters of the River Skagit on the western side of the mountains, 
to the south branch of the River Similkamecn on the cast side. 

As a practicable pass in that neighbourhood would be of the utmost importance 
in aflording a possible means of avoiding or reducing the chief difficulties of the 
Route No. 1, I immediately gave instructions to Messrs. J. Trutch and If. J.Cambie 
to form an exploring party, and examine, in company, every pass they could find or 
hear of between the Coquihalla and the American boundary line; and to engage for 
their assistance some of the most intelligent Indians accustomed to hunt in these 
mountains, ; 


General Examination of the Coast north of Bute Inlet. 


All the parties at my disposal were now in the field except a small division for 
the exploration from the Dean and Gardner channels, across the Cascade Mountains 
to the interior of the country, which Mr. Iloretzky was placed in charge of. 

It had been arranged that Mr. Richardson, of the Geological Survey, should act 
in concert with this party, and he had accordingly left a fortnight before, in a small 
hired sloop, taking with him the necessary men and stores. 

I had proposed to make a general examination of the coast, and to take passage 
in one of If. M. gunboats, which had been obtained for the ae a of assisting and 
protecting the surveying party, should the Indians show any hostility or offer any 
obstruction to their operations. But, at the last moment, some difficulty was raised 
as to accommodation by the officer in command of TI.M. gunboat “ Boaer,” which 
had been ordered on this service by the senior officer in command of the Station. 

This threatened delay I could not afford, as I had made engagements to 
meet the several Divisions at stated times and places during the season. I was, 
therefore, fortunate in arranging with Mr. Charles, the Chief Agent of the Hudsons 
Bay Company at Victoria, to limit the next trip of the Company’s steamer “ Otter” 
northward, to Fort Simpson,—she being ready to start in a few days,—and to take 
myself and party to all points required for the surveys. 

I advised you of this by telegram, and it was then further arranged that the 
“ Boxer” should accompany us as convoy. 

Our party consisted of Mr. Toretzky, Mr. Seymour, Deputy from the Indian 
Department, and myself. We left Victoria, in the “Otter,” at 5 am., June 4th, 
arriving at Nanaimo at 2:30 p.m. We took in coal and left at 5.30 the same evening. 
As wo passed Departure Bay, three miles north of Nanaimo, we saw the “Boxer” 
lying at the coal wharf. 

June Sth.--Having steamed all night we passed Seymour Narrows soon after 
sunrise this morning. The western coast of Vancouver Island, from this point to 
Esquimalt, is described in the Report of January, 1874. The belt of flat land lying 
between the foot of the mountains and the Straits of Georgia, from Nanaimo north- 
wards, ends here, and the mountain slopes come down to the water’s edge, in a steep, 
irregular line, broken at intervals by rugged cliffs, projecting into deep water. 

This charactor of outline continues to the end of Discovery Passage ; but after 
reaching Johnstone Strait, the slopes of the mountains rise, generally at an casicr 
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inclination, to a hoight of one to three thousand feet, and are covered to their 
summits with a dense growth of fir, spruce and cedar. 

The mountains in tho intorior of the island rise to a much greater altitude, with 
summils of bald rock, in some places covered with snow. Victoria peak is moro 
than 7,000 feet above sea level. 

Johnstone and Broughton Straits are bounded on the north by a number of 
islands, and a promontory or spur from the mainland, the channels between which 
connect with fiords, or long. narrow arms of the sea, some of which pierce to. the 
core of the Cascade Mountains. 

These islands and headlands are masses of rock, partially exposed, but for the 
greater part covered with a thin coating of vegetable soil, supporting a dense growth 
of spruco, fir and cedar, from their water base to their summits--rising from a few 
hundred feet to an altitude of three to four thousand feet above sca level. In the 
ravines and flats the trees attain a large size and aro valuable; but by far the greater 
proportion of those on the mountain slopes are small, stunted and worthless. 

On reaching Beaver Cove, on Broughton Strait, the mountain slopes on Van- 
couver Island begin to recede from the water, and there is an interval of table land 
containing extensive beds of coal, some of which have been worked by the ILudson's 
Bay Company. This flat is, in some places, of considerable breadth, and extends as 
far as Fort Rupert, on Beaver Harbour. Farther west, the mountain slopes touch the 
waters of the Goletas Channel throughout its entire length, but the range rises only 
to a height of from 500 to 1,400 feet. 

Near tho 127th degree of west longitude the River Nimpkish enters Broughton 
Strait. This river receives the overflow of Lake Karmutsen and several other smaller 
lakes, lying in a valley of considerable breadth in which there is some good land. 

This would probably bs a favourable route for a road or railway across Van- 
couver Island to Kyuquot Sound, on the west coast of the island. 

Opposite the mouth of the river lies Cormorant Island, on the south side of 
which there is a beautiful little harbour called Alert Bay and an Indian village, the 
residence of a portion of the Quokolt tribe, numbering about two hundred. 

Ilere we saw a very fine canoe, sixty feet long and eight feet in-beam, made out 
of a solid cedar or cypress treo. It came from Nootka, on the west coast of Van- 
couver Island. 

The Indians are very skilful in modelling their canoes. Having selected a sound 
tree and cut it to the desired length, the outside is first shaped, then the tree is hol- 
lowed out till the shell is of the proper thickness; this is done with a tool resembling 
a grubbing hoe or narrow adze, with a short handle, and used with one hand. It is 
than nearly filled with water, which is heated by throwing in hot stones; the canoe 
is then covered with canviss to keep the steam in, this softens the timber and the 
sides are distended by cross struts to the desired breadth at the centre and tapering 
towards the ends in lines of beautiful symmetry. It is finished off with a highly 
ornamental figure-head, and the bulwarks are strengthened by a fancy covering 
board. 

Wearrived at Fort Rupert about 5 p.m., went ashore and visited the Hudson’s Bay 
Company’s Fort, which is one of the few remaining in a complete state, as originally 
built, when the Indian was master of the country. The old pallisading, fifteen to 
twenty feet high, is yet intact, and the old storehouse, homely but substantial, is still 
standing. 

We were kindly entertained by Mr. Hunt, the officer in charge of the station, 
who shewed us his well-kept garden, through which runs a clear stream of water, 
bordered with a hedge of hazel, its wooden walls being adorned with ivy, honey- 
suckle and other creepers. 

We noxt visited several of the houses of the Indian village, which cluster round 
tho fort, and are inhabited by the main body of the Quokolt tribe, numbering about 
three hundred souls, . 

These houses are gonerally largo, some of thom forty to fifty feet square; rudely 
but substantially constructed with a frame of heavy timbers, panelled and covered with 
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cypress planks, two to five fect wide and one to two inches thick. These are prepared 
with great labour by first splitting the huge trees into rough planks, then smoothing 
the surface of the latter with the same tool they use in hollowing out their cances, 

One house often contains several generations of the same family; those we 
visited were comparatively clean and well swept, with a comfortable fire blazing in 
the centre, and beds of furs and blankets ranged round. 

Most of the Indians were out hunting and fishing, but Mr. Seymour gave 
handkerchiefs, tobacco, &¢., to the old chief and the few others present, with which 
they were much pleased. 

At daybreak next day we found we were crossing Queen Charlotte Sound, and 
exposed to the swell of the Pacific Ocean; but the weather was calm, and the lowering 
gloom of the last two days had brightened into sunshine. 

By noon we had entered Fitzhugh Sound, and the view around, agreeable at 
first. soon became monotonous and wearisome. On each side of us lay an endless 
line of hills, with undulating crests broken at intervals by deep ravines; the higher 
ranges would occasionally recede from the channel with a low range of hummocky 
hills intervening, the whole densely covered with spruce, firs and cedars. 

Entering the Phimper Channel, we soon passed the end of the Lama Passage 
and reached Bella Bella, Campbell Island. Here the IIudson’s Bay Company have a 
trading post, and the Quokolt Indians a village and fishing station. Leaving the Gun- 
boat Channel on our right, we rounded the north end of Cainpbell Island, and entered 
the Seaforth Channel on a westward course. In two hours more we were in Mill- 
bank Sound, and got fairly into Finlayson Channel before night set in. 

The islands around Millbank Sound are generally low, intersected with broken 
ranges of hummocky hills covered with firs and cedars. Over the low hills and far 
in the distance rose a bold range of dome-shaped snow-clad mountains ; apparently 
crossing the heads of the Dean and Gardner Channels, not less than seventy to 
eighty miles from us. 

June Tth.— Having steamed all mght, through the Finlayson Channel, Hickish 
Narrows, Graham and Fraser Reaches and the Ursula Channel, we passed the large 
island in Gardner Channel shown on Vancouver's chart but not named, and found the 
sloop “Triumph,” with Mr. Richardson and the men and stores on board. We took 
the sloop in tow till wo reached the mouth of the Kemano River, which enters the 
north side of the channel about twenty-five miles from its head, where we left the 
party to commence the survey. 

The Gardner Channel from the island up to this point is from one to two miles 
in breadth, and of great depth; hemmed in by mountains two or three thousand 
fect in height, covered to their summits with timber of little value. As we 
ascend the channel the rocks become more exposed and rise to a greater altitude, the 
slopes are steeper, and for long stretches perpendicular cliffs abut on the channel. 
The Kemano Valley is a half to three-quarters of a mile wide where it joins the 
channel, and covered with fir and cedar trees of good size. The river is small, but 
navigable for canoes ten miles from its mouth. From this point upwards, the shores 
of the channel become more irregular in outline, and the mountain slopes rise more 
abruptly ; they are partially covered with timber to a height of about 2,000 to 3,000 
feet; above which the rocks are bold, scarred and weather stained, and the deep 
gulches that separate the mountain domes are filled with immense glaciers. We 
were evidently approaching the core of the Cascade chain. The mountains became 
more gloomy and sterile, rising 6,000 to 8,000 feet, and being capped with permancnt 
snow. At the head of the channel there is a large flat of sand and detritus, which is only 
partially coverod at low tide ; and with shoal water for half a mile or more ; there it 
sholves down abruptly into very deep water, so that the only anchorage is on_ the 
face of this incline and thore is very little space for a vessel to swing. Kitlope River 
enters the head of the channel from the east, but was hidden from our view by a rocky 
bluff or spur 300 to 400 feet high and half a mile long, shooting out from the south 
side and partially blocking up the mouth of the valley. A smallor stream comes down 
from the north through a deep and narrow ravine and enters the Kitlope near the 
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head of the channel. The Kitlope River itself is about cight hundred feet wide at its 


mouth ; its south bank is the bold rocky slope or cliff ghove-mentioned, the base of 


which is washed by the river for about two miles. ‘The opposite side is a low grassy 
flat about three hundred yards wide ; aslough or branch of the river hos cut through 
the upper portion of this, which we followed up over a mile, passing the nose of tho 
mountain on the north-west side. A little further on we rejoined the main river, 
which here makes asharp bend across the valley, and washes the base of the cliffs on 
the north-west side for half a mile. This point is about four miles up the river, 
where it is fully five hundred feet wide, the valley being a half to three-quarters 
ofa mile in breadth. About a mile beyond this, the river trends with an abrupt 
curve to the south-east, round a mountain spur, behind which lies an Indian 
village. 

These Indians are an outlying branch of the Tchinsains and their dialect is so 
mixed up with that of the Bella Coola’s that Mr. Duncan had difficulty in conversing 
with them. The Gardner Channel has great depth of water throughout; there are 
few sheltered places whore a large vessel could anchor and lie in safety, and for long 
stretches the shores are rocky cliffs where no landing could be effected, and they are 
generally impracticable for a line of railway, 

June 8th. ~We started down the Channel, and after passing Stainforth 
Point steamed up the North Branch to its junction with the Douglas Channel, the 
head of which we reached about noon, and stopped opposite an Indian village, to 
which wo sent a message for the Chief to come on board, é 

The Kitimat Valley, at the head of the Channel, appears to be three to four miles 
wide and very !ow; it stretches away to the north, affording an easy route to the Skecna 
River. On tho west, the hills rise to an altitude of 1,000 to 3,000 fect, covered with 
the irrepressible fir. On tho cast side the hills abutting on the Channel are of similar 
character; but through low gaps in the range we caught glimpses of higher moun- 
tains capped with snow, leaving scarcely a chance of a practicable route for road or 
railway through the Cascado chain to Lake Francois or the River Nechaco. 

Several Indians now came on board with their Chicf Tsin-ah-hay. These are 
part of the T’chinsain tribe, as were also those at the head of the Gardner Channel; but 
the main body is at Metlahkatlah, where Mr. Duncan guides both their spiritual and 
temporal affairs. 

It was fortunato this gentleman was a passenger with us, as he tallced to these Indians 
in their own langaage, which ho speaks fluently, and insured for us a good under- 
standing with all the Indians on the coast north of the Dean Channel. 

After some talk and the usual presentation of gifts, we steamed down the 
Channel, rounded the cape, and got well into Grenville Channcl before night set in. 

June 9th.—We reached Port Essington, a Hudson’s Bay Company’s Post, on tho 
estuary of the River Skeena. The shores of this part of the river are very 
irregular in outline, and there are no alluvial benchus; the slopes of this hill rise 
from the water more or less abruptly to a height of one to threo thousand feet. 

Passing between Kennedy Island and Perry Point, we touched at a point called 
Woodecock’s Landing, then ran along the coast till we reached Metlahkatlah Bay, 
Which wo entered, and dropped anchor within three hundred yards of’ the principal 
village of the ‘I'chinsain Indians, under the rule of Mr. Duncan. 

The mission house stands on a knoll about 100 fect high close by the shore ; 
behind this is une new church which is being built by the Indians and is now 
nearly finished; from this the village extends in two wings, following the sweep 
of the shore line. 

This church is a substantial frame building about 90 x60 fect. The walls, 
Which are vory lofty, are of three-inch plank laid horizontally and lapped so as to 
resemble rustic masonry. ‘Tho interior is divided by two rows of pillars forming the 
navo and two sido aislos, the walls being finished with dressed ecdar boards. Tho 
work looks remarkably well. 

We next visitod tho carponters’ and blacksmiths’ shops, soap factory, storchouse, 
oe., all of which aro managed ontirely by Indians; thoro is also a saw-mill somo 
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distance off which we had not time to visit. All round tho bay were well-cultivated 
gardons and potato patches. 

_ The mission house contains the apartments of Mr. Duncan and his assistants, and 
has accommodation for a limited number of boarders. There is a large, square 
common hall with a fireplace in the centre, around which were seated about a dozen 
Indian girls verging on womanhood. These are taught roading, writing and arith- 
metic, sewing and other useful employments, which acquirements are highly appre- 
ciated by the Indian men, and the educated girls are in groat request for wives. 
These girls sang some hymns and the national anthem very sweetly; they generally 
have fine voices, 

We next visited some of the houses, which were scrupulously clean, the floor 
being covered with mats of home manufacture, made from reeds and the inner bark 
of cedar trees. 

In the evening, we were invited to a meeting ina large building now used as a 
schoolhouse. Nearly every soul in the village attended; the men ranged on one side, 
the women and children on the other; all were neatly dressed in civilized costume, 
the bright bandanas on the heads of the women and children alone betraying Indian 
tastes. 

Several of the men addressed us in tho 'Tchinsain language, which Mr. Duncan 
interpreted; they all expressed satisfaction at our visit, and that we should take an 
interest in their welfare. Their simple ideas were forcibly expressed in figurative 
language characteristic of their race. 

Chief Justice Begbic, who was one of the passengers, then addressed them at 
considerable length, encouraging them in their endoayours to raise themselves in the 
social scale. Mr: Scymour and myself added a few kind words. They then all 
joined in a village song, and concluded with tho national anthem. We wero all very 
favourably impressed with what wo had seen. 

June 10th.— At daybreak we steamed out of tho Bay of Metlahkatlah, and at 
seven a.m., arrived at Port Simpson, a small bay near the entrance of Portland 
Inlot. Ilore there isa largo Tehinsain villago divided in two by a creck through 
which tho tide flows: across this tho Indians havo constructed a trestle bridgeo 
about six hundred fect long and fifteen to twonty fect high. Lt was hero that Mr. 
Duncan first commenced his labours, and a remnant of his former school is now 
conducted by native teachers. On the other sido of the creck thero is a missionary 
school in connection with the Methodists. We visited both schools, heard speeches 
and mado replies similar to those at Metlahkatlah. At six p.m., we got under 
way, and before it was dark had passed the dangerous rocks that lay near our 
course, 

June 11th.—At six a. m., we arrived in Masset Harbour, on the north end of 
Graham Island—the most northern of the Queen Charlotte group—and anchored 
opposite an Indian village of one of the Hyda tribes who occupy these islands. 

This end of the island is low, and much of it is fit for cultivation. In a walk of 
three miles we passed over some fine land, covered with fir, cedar. hemlock and 
somo birch, with small patches of prairie on which were grazing cattle belonging 
to the Hudson’s Bay Company who havo a trading post here. 

The Hyda Indians are a manly race, and a few years ago they were formidable, 
numbering several thousands, but aro now reduced to about six hundred on these 
islands. They are stronger, both mentally and physically, than the other Indians 
we had met on the coast, their complexion is lighter and they speak an entirely 
difforent language. They are good carvers both in wood and metal, and make 
baskets, hats, mats, ctc., from the inner bark of cedar trees, which they ornament 
with bright colors of thoir own manufacture, mixing them with fish oil. 

Their houses are framod with very large timbors, and are genorally from forty 
to fifty fect square, with walls fifteen to twenty fect high, of cedar plank three to 


five feet wide and two to three inches thick. Tho roofs of similar plank and low 


tee with a largo opening in tho top for tho oscapo of the smoke; over this is a 
urd screon or valvo balanced on tho roof treo; a string is attached to cach side of 
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this by whieh that to windward is pulled down flat on the roof and the smoke 
fi! escapes on the other side freely, 
| at The gable end faces the Strect, and in the centre of thi 
a tree or standard, from two to five fect in diameter and thirt 
’ : i height. On this is earved the heraldic logend of’ the family which often covers the 
Whole standard from bottom to top. The crests are generally a bear, wolf, beaver, 
pit cag!e, or some nondescript fish. The entrance to the house was formerly by a hole 
t ‘| cut through this standard, but now there is sSenerally a door on iron hinges at one 

$j \ ; side. ; : p ‘ A 
high Area The house is entered from a platform from four to six feet high; and Inside, on 
the same level, a platform cight to ten fect wide runs all round the house ; their 
‘ beds, chosts and stores are placed on this; and steps lead down to the lower floor in 
the centre which is planked, except a square fire-place paved with stones. I have 
seen no houses in civilized life equal to these for rough comfort, and the warmth 
* afforded to a large family at a small cost of fuel. 
i These Indians are heathens, but Mr. Duncan is thinking of establishing a mis- 
sion among them; I doubt, however, if he will find them as tractable as the Tchin- 

sains, 

June 12th. ~We left Masset Harbour at 5 a.m. for Bella Bella, and at 8 a.m., had 
sleared the sandspit on the north-east coast of Graham Island, The weather was 
bright and warm and we made a Straight course for the Principe Channel, which wo 
4 ached soon after noon ; thence our course lay through the Nepean and Estavan 
Sounds, the Loreda Channel, Millbank Sound and Seaforth Channel, Steaming all 
night, we reached Bella Bella at.9 a.m. next day, and within an hour entered the Gunboat 
Channel, which is very crooked and in places s0 narrow between rocks and reefs, 

yz Covered at high tide, that it is not a safe passage for ocean steamers. Soon after noon 

i we entered the Dean Channel, but it rained nearly all day, and the mist hung 
“tae on tho mountains, so that we got only oceasional glimpses of their summits 
which were moro or less covered with snow, and increased in altitude ag We ascended 
the channel ; their rugged slopes terminating in cliffs or steep shelves coming down 
to the water’s edge. ‘This channel is about two miles wide, with very deep water, and 
no sheltered bays or safe anchorage except near its head. In the evening we reached 
largo flat or tongue of Jand projecting from the cast side more than halfway across 
the channel. This is about Six or seven miles from the head of the channel and has 
been formed with the detritus brought down by the River Kamsquot which issues 
from a canyon through a screen of rocks, 300 to 400 fect high and half a mile Across, 
connecting the mountains on each side of the valley, and probably at one time it 
damned up the river and formed a large lake behind it, The flat is about a milo 
tcross, twenty feet high near the lower end, and about 100 feet where it joins the 
rock 5 it is covered with red fir and hemlock a foot or cighteen inches diameter. 
There is an Indian Village, of the Bella Coola tribe, at the mouth of the river. We 
anchored on the upper side of this flat which forms a well sheltered bay ; the shores 
; however, shelve dovyn rapidly into deep water, making indifferent anchorage ; but 
Bt). Tee. wharvos for steamers could be constructed at moderate cost. Next day a party of us 
* Dent PR eee walked over this rocky barrior to the head of the canyon ; beyond that, as fur as we 


Sis placed the family 
y to sixty feet or more in 
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mie tel ~~ could see, the rocky slopes of the mountains rise directly from the river. In the 
me aah ‘afternoon steam was §olup, and we ran to the head of the channel but had some 
aS, . “difficulty in finding anchorage ; for this, like all the other inlets forming the cascade 
aa ithe a chain terminates with a low flat, shelving abruptly into deep wator. 
i “The River Tshatsquat, which comes in at the head of tho channel, is about 400 
a) * fect wido at its mouth. About half a milo up it is divided into two branchos and 
' al several sloughs, covering nearly the whole of the valley, which is half to three-quarters 
me of a mile wide, thickly timbered with red fir, hemlock and cedar, Our guide took a 
he | party of us in his canoe about a milo up the river to a small Indian village and fishing 
By | Mit station, 
cy June 15th.— Wo proceeded down the channel } passing the cross channel leading 
‘ sh to the Bontinek Arm, and in a fow hours reached tho head of the N. orth Arm. Tho 
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mountains were partly shrouded in mist, but what we could see of them bore a 

general resemblance to those surrounding Bute Inlet, though the higher ranges 
Eonttd did not look so broken and were more dome-shaped than peaked. The slopes 
of those abutting on the arm descend more abruptly to the water than those on the 
west side of Bute Inlet, and this is the character of all the northern inlets. It 
would be impracticable to construct a railway on their shores on account of the 
enormous cost. The arm is about two miles wide and the River Bella Coola, or 
Woodhalk, which enters at its head, is about 400 feet wide at its mouth ; but a short 
way up it is divided into several branches and sloughs. A party of us went by canoe 
about a mile up the river to the Indian Village and Ifudson’s Bay Company’s trading 
post. In the garden were fine crops of turnips, carrots, potatoes, &c., but the soil 
appears rather light and sandy. ‘The valley is covered with fir, hemlock, cedar and a 
good deal of underbrush. IT have reason to belicye that the description of the pass, 
through the Cascade Mountains, by Lieutenant Palmer in his report of survey, is in 
the main correct, and that no farther survey is necessary. 

Millbank Sound is the best entrance from the Pacific Ocean to the Gardner and 
Dean Channels ; for, though it is open to heavy gales from the south-west, the offing 
is clear of rocks and a very short time will suffice for a vessel to get into sheltered waters. 
This is not the case with either the Fitzhugh, Loreda, or Nepean Sounds; all of which 
nave dangerous rocks at their entrance, and are scarcely less subject to gales than Mill- 
bank Sound, From Millbank Sound, the course to Gardner Channel is by the Finlayson 
and Ursula Channels, the navigation being good. On our outward trip we passed through 
thesé in the night when there was no moonlight. From Millbank Sound to the Dean 
Channel the most direct course is by Seaforth Channel and the Gunboat Passage; but 
the latter is crooked and narrow, with many rocks and reefs, barely covered at high 
tide. The better course is by the Laura Passage farther south ; or, leaving Seaforth 
Channel on a north-east course, there is a good passage north of that to the Gunboat 


Channel. 


Exploration between Lac la Hache and the valley of the North Thompson, vid Blue River. 
(Route Vo. 5.) 


On my return to Victoria, | received Mr. Hunter's Report of his second explora- 
tion of the line between Lac la Tfache and the North Thompson, by the valley of tho 
Blue River. 

Mr. Hunter took up the line at the point where he and Mr. Jarvis had closed 
their season’s work in 1873; and he soon discovered that the stream which they ‘had 
mistaken for the Clearwater was an affluent of that river, falling into Lake Mahood 
about four miles from its head; this he now calls River Deception. 

The height at the crossing of this, as indicated by the aneroid, is 3,280 feet above 
sea level. ‘he distance to the summit of the divide between this and Clearwater is 
estimated 25 miles, and the height at the sunmit 4,100 feet. 

On the first six miles the rise is 220 feet, or nearly 37 fect per mile; then in 13. 
miles more it is about 23 feet per mile, and on the last six miles it is 50 feet per mile. 
Throughout this distance the line follows the valley of the cast branch of River 
Deception, and there would be no heavy work. 

From the summit of the divide to the River Clearwater the distance is estimated in 
13 miles, and the descent is very rapid, being in the first four miles at the rate of 944 
feot por milc, on the rest of the distance it is 187} fect per mile. But Mr. Hunter 
thinks that by following a valley which takes a North-East course from the summit 
down to Clearwater, tho gradients would be greatly improved. 

Tho Cloarwator at this point is 2,500 tect above sca level; thence eastward {to an 
arm of Murtle Lake, on the divide betweon the Clearwater and the North Thompson, 
the distance is 15 miles, and altitude of the lake 3,700 fect. On the first cight miles the 
rise is 1124 fect per milo, on tho remainder it is about 43 fect per mile. 

Tho lino then follows along the south shoro of Murtlo Lake, on a narrow flat 
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between it and the mountains, toits east side, a distanee of 12 miles. Tn five mileg 
more, on an easterly course, the suminit of the divide wag reached, altitude 3,800 foct 
above sea level. 

From the summit, eastward, the descent jn the first. five miles is 150 fect, or 30 
feet per mile in an open valley; but at this point the mountains close jn ond the 
stream (a branch of the Blue River) rushes through a canyon five miles in length, 
falling at the rate of 136 feet per mile, Immediately below this, where the north 
branch of the Blue River comes in, it opens out into afine wide valley, which extends to 
its junction with that of the Morth Thompson, with a falling gradient of about 30 fect 
er mile, 

Mr. Hunter gives the distance from the Clearwater to the North Thompson as 60 
miles ; but this is certainly Over-estimated, ag distances travelled through a rough 
country generally are, and at least 20 por cent should be deducted. 

Though this route is shorter than No, 4, and the works would be lighter, 
yet the gradients are go unfavorable that I did ‘not think it worth an instrumental 
survey. J therefore instructed Mr. Tunter to form a Division (Y), and commence a 

re-sutvey of that portion of Route No. 4, from William’s Lake across the Fraser and 
on to the Chilcotin Plateau. 


Examination of Passes through the Cascade Mountains from the River Fraser to the 
Similkameen, 


T left Victoria on the 26th June, 1874, on a journey through the districts in the 
southern part of tho Province; at Fort Ifope I met Messrs. Trutch and Cambie, and 
received their report of an examination of the Passes through the Cascade Mountains, 
between tho Rivers Fraser and Similkamecn, 

They commenced at Fort, | lope and followed up to the Nicolaume Valley, by tho 
old waggon road, to Sum mit Lake, 12 miles; rising in that distance 2,024 fect, or 1691 
feot per milo. Thenco thoy descended by the Sumallow Valley to the River Skagit 
103 miles, falling about 24 fect per mile. Tho height of tho last point is 1,900 feet 
above sea lovel, 

They then followed up the main stream of the Skagit seven miles, rising 90 teot 
per milo; thenee upa tributary of that river to the summit of Allison’s Pass, 13 miles, 
rising 144 feet per mile. The summit of tho pass is 4,400 feot above sea level. A fow 
hundred feet beyond this, they struck the south branch of the River Simillkameen 
which flows on a south-easterly course, This line was considered impracticable for a 
railway; tho party accordingly returned to the Coquihalla Valley and carefull 
examined all the principal streams flowing into it on the east side, with the view of find- 
ing a way to the head waters ofthe Tulameen—sometimes called the north branch of the 
Similkameen—but without success. All the valleys in that direction headed into high 
mountains, covered with deep snow; this was in the last week of June, The main 
valley of the Coquihalla was thon examined to sce if it wore practicable to get a uni- 
form gradient throughout from the Summit Lake to the River Fraser, and go avoid 
the worst gradients in the furvey of 1872. It is probablo that this can be done, 
giving a gradient of 100 feet per mile for 35 miles, but it would be at the cost of exces. 
sively heavy works, including a great length of tunnelling and massive snow-sheds, ag 
* protection from the avalanches of snow which roll down the steep sides of the 
valley, bringing with them quantities of timber and loose rocks, But the pass is so 
rugged that the magnitude of the works in the construction of a railway through it can 
only be determined by a careful instrumental survey, whichit was not expedient to 
make at the time, Therefore, I instructed Mr. Trutch to form a Division (V) and 
make an instrumental survey from Fort Hope to Burrard Inlet, crossing the Fraser at 
the most favourable place, 
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Journey from Fort Hope to the Valleys of the Similkameen, Okanagan, and others in the 
Southern part of the Province. 


IT had a small pack train sent to me at Fort Hope, and with this [ commenced 
my journey on the 29th of June. Following the waggon roud by the Nicolaume and 
Sumallow Valleys to the River Skagit, L took the Grant Trail up the valley of the 
latter, the slopes of which are in many places steep and rocky, to the summit of the 
mountain, which the aneroid indicated to be 5,500 feet above sea level. There were 
still some patches of snow on the trail as we crossed the brow of the mountain, but as 
we began to descend the eastern slope, tho ground was covered with wild flowers, 
and thence the descent was easy. After a pleasant ride down the Whipsaw Valley 
we arrived on the evening of thé Ist July at the Nine Mile Creek; so called from its 
being that distance from Princeton at the confluence of the two branches of the 
Similkameen. IIere we had entered on the bunch-grass country, and the slopes of the 
mountains, gently undulating and dotted with clumps of firs, presented the most 
charming landscape. As far as the eye could reach it looked like one immense deer 
park. 

The valley of the south branch of the Similkameen as it issues from the 
mountains, is narrow and tortuous, so that even if the Allison Pass had been practicable 
there would have been a considerable quantity of heavy work in constructing the 
railway on the east side of the mountains, 

Princeton is now simply the ranche or farm of Messrs. Allison & Tays, large 
stock raisers, but it was once laid out for a town when gold was found on tho 
tributaries of the Similkameen. I proceeded down the Similkameen to near the 
boundary line; thence eastward by a pass through the hills to Ossoyas Lake in the 
Okanagan Valley. The Similkameen Valley is narrow and bounded by high hills, 
principally of trap rock, bare in places; but wherever there is soil it produces a lux- 
uriant growth of bunch-grass. The valley is, in some places, a mere canyon, in others 
it widens out from a few hundred yards to one or two miles, in which there are flats 
on both sides of the river fit for agriculture, but most of them would require irrigation. 
The river is aclear rapid stream varying from 100 to 200 feet wide. Altitude at 
Princeton, 2,300 feet. About twenty miles below Princeton there is an Indian reser- 
vation comprising several hundred acres, fenced in, some of which is cultivated with 
potatoes and other vegetables; the greater portion of it does not require irriga- 
tion. al 

Around Kereness, some forty miles below Princeton, lately a Hudson’s Bay 
Company’s post, there is some fine grazing land; and just below it a low wet flat 
several miles in length, and one to three miles in breadth, some of which is occupied 
by white settlers. There isan Indian village or camp at Kereness. Crossing the 
heights to Ossoyas Lake there is fine bunch-grass. On the margin of the lake near 
the boundary line, is the farm of Mr. Haynes, who is said to have over a thousand 
head of horses and about two thousand head of cattle. The valley here is one to 
three miles wide, including the benches at the foot of the hills, but there is not much 
agricultural land, as the benches are arid, nor is there water near for irrigating them ; 
there is, however, rich grazing land even to the tops of the hills. 

We arrived here on the 4th of July, rode up the trail on the west side of the 
lake and river about ten miles, to a lateral stream called Tea River, where we camped. 
The weather was very hot and the mosquitoes ferocious and irrepressible. Altitude 
1,500 feet above sea level. Between Okanagan Lake and this point, the river, 100 to 
150 fect wide and rather deep, flows through and connects a chain of small lakes, 
nearly due north and south; but the sides of the valley are very irregular, rocky bluffs 
sometimes abutting on the water. The trail leaves the main valley and traverses a 
series of parallel valleys and basins all covered with the richest bunch-grass, till nearing 
the foot of Okanagan Lake it re-onters the main valley, hugging the steep sides of 
high sandy bluffs. Towards the end of our day’s journey, we reached the foot of the 
Lake, where, on the west side of tho river, thero is an extensive low flat covered with 
willows and alders, which I understand is an Indian reservation, on this there are a 
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number of neat substantial log houses. Tere we crossed the river by a bridge lately 
erected, and soon after passed the residence of Mr. Elis, an extensive stock raiser. 
This is the only white settlement we had scen sinco leaving the boundary line of 
Ossoyas Lake. About threo miles further on, we camped by a spring half a mile 
from the lake, 

The slopes of the hills abut on Lake Okanagan in many rocky bluffs, and the trail 
following the eastern shore was reported so rough and miry that we took the trail lead- 
ing over the mountain, which at the summit is nearly 3,000 fect above the lake, and we 
found it a hard day’s travel of 30 miles to the MissionValley, where we camped not far 
from the Roman Catholic Mission ; most of the Indians were away hunting or fishing, 
but Father Grandidier told us those under his charge numbered about 400 souls, 
This is a very fine valley; the bottom, a low flat of excellent agricultural land, 
extends four or five miles along the Okanagan Lake, and is partially cultivated by 
white scttlors for several miles up; we saw excellent crops of wheat, oats, potatoes, 
&c.° Altitude of lake by anoroid, 1,120 fect above the sea level. The trail follows up 
the valley, which takes a north-easterly direction for a few miles; it then takes a 
course nearly due north and parallel to the Okanagan Take. A chain of lakes 
extends through this valley, the largest of which is about 17 miles long. Portions of 
the bottom lands are fenced in for agriculture, and the slopes produce the most luxu- 
riant bunch-grass. There is a divide in the valley, and the outlet of these lakes is at 
the north end of the largest of them, where the Coldstream Valley comes in from the 
east. About four miles up the latter is the ranche of Mr. Charles Vernon, which 
comprises a large extent of fine agricultural and grazing land, partially timbered, 
and‘a considerable portion of it under cultivation, The adjoining hills are covered 
with the richest bunch-grass, 

July 9th.—We were now about seventy miles from the foot of Okanagan Lake, 
and ten miles from the head of it, which we reached by a fine open valley of rich 
grazing land, so smooth that waggons and buggies have been driven over the natural 
surface. Ilere Mr. F. J. Barnard has a ranche on which a large number of horses are 
pastured. From the head of Okanagan Lake there is a waggon road to Kamloops, 
over sixty miles distant, following the Salmon River to Grand Prairie, thence by a 
narrow valley to the south branch of the River Thompson, and down the left bank of 
tho latter to Kamloops. About twenty miles of this is through timbered lands; the 
rest being park-like rolling land similar to that about Kamloops. The road, for miles 
together, is simply a track on the natural surface of the ground, and there is no heavy 
excavation on any part of it. The most remarkable feature on the road is Grand 
Prairie ; a beautiful low basin among the hills,containing several thousand acres, a great 
portion of which is fine agricultural land, on which there are several settlers, I was 
informed that the depth of snow rarely exceeds nine inches, and that 1,700 
head of cattle have been pastured there throughout the winter, and have come out 
fat in the spring. There isa low valley running north-eastwards from the head of 
Okanagan Lake connecting with-Shuswap or Spillemeechene River. Through this 
valley there is a chain of ponds and swamps 60 little above the lovel of the lake and 
river at cither end that a canoe has been taken through from the one to the other. 
Tho distance is probably under twenty miles, and a canal could be cut across at a very 
moderate cost, which would form a link in a line of navigation for small steamers 
which would be over 300 miles in length, through the most fertile portions of this 
district, viz. :— 

From Savonna’s Ferry on the Thompson River at the foot of Lake Kamloops, 
up the latter and the Thompson River to Kamloops, from which there would be a 
branch up the North Thompson to Clearwater, 75 milos. From Kamloops up the 
south branch of the Thompson, on which there are many fine farms, to Lake Shuswap. 
Traversing tho latter to any point desired, we could then pass up the Spillemeechene 
River and through tho canal to Lake Okanagan, thence to any point on the same and 
down its outlet, as far as navigable, towards Ossoyas Lake. With this, the rich 
district of Nicola Valloy could be connected, at small cost, by a good waggon road to 
Kamloops, there being alroady an excellent trail through a fine opon bunch-grass 
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country from the Nicola Valley to the Similkameen; thus traversing and connecting 
some of tho fairest portions of British Columbia; those, too, which comprise the grazing 
districts par eacellence. 


Exploration from Lake Clearwater to the Valley of the North Thompson. 


We arrived at Kamloops on the 11th of July where T received the Report of Mr. 
Jarvis which had come in two days before by an Indian express from Téte Janne 
Cache. 

Mr. Jarvis went up the River Clearwater to the lakes, thenee north-eastward 
across the divide to the Cariboo Fork of the North Thompson. The summit of the 
divide was fully 7,000 feet above sea level, at the lowest place he could find, which 
was over an immense glacier. 

As this was clearly impracticable for the railway line, he took his division on to 
Téte Jaune Cache, and commenced the survey down the Fraser Valley. As this con- 
tingency had been foreseen and provided for, there was no change to be made in the 
disposition of the other surveying parties, 


fe-examination of that part of Route No.1 between Kamlosps and the Coquihalla Pass. 


In the progress Report of 1874 (Appendix E, page 148) it is stated that: 

“The grade on the first three and a quarter miles, from the crossing of the 
River Thompson, rises 1 per 100; and on the next three and three quarters miles, 
2:40 per 100 or 126-72 feet per mile.” 

“The average grade on these seven miles is about 92 feet per mile; but if it 
aba possible to get a line giving this, it would be at the expense of still heavier 
works.” 

The above is a description of the line surveyed in 1872; but I now made a 
personal examination, and found that by crossing the river lower down near the 
forks and curving round the base of the hills on the south side, about a hundred feet 
in height could be gained before reaching the bluffs, by which the heavy excavations 
would be much reduced, and possibly a uniform gradient of 77 feet per mile could be 
obtained on the next seven miles, whence the Valley of Campbell's Creek could be 
reached with moderate works, 

The bottom flat of this valley is only a few hundred feet wide, covered with 
alders and willows; but the slopes are of easy inclination and passably uniform ; 
they are covered with bunch grass, dotted with clumps of red pine; and only in a few 
places are there ridges of rock projecting into the stream. Thus, there are facilities 
for obtaining n.oderate gradients without very heavy works. 

Through the divide between the Valley of Campbell’s Creek and that of Stump 
Lake there is a canyon about halfa mile long. The summit altitude is given in my 
Report of 1874, 2,900 fect above sca level; this is a clerical error; it should be 2,600 
feet. 

The descent from Stump Lake to Nicola is through a beautiful open country, 
and I have no doubt that the worst gradients on the line surveyed could be much 
improved by a slight deviation. 

The Nicola Valley, at the head of the lake, is fully a mile wide, the bottom 
flat, is low and wet, but, with drainage, would be very fertile land; it extends six or 
seven miles above the head of the lake, and is all taken up and occupied. 

The line surveyed in 1872 follows the west bank of Nicola Lake and River to 
the Coldwater Valley, thence up the same to the Coquihalla Pass. 

Tater this season | made 4 journey from the east side of Lake Nicola, up 
MecDonald’s Creek and across the divide to Otter Creek and tho north branch of the 


River Similkameon, to seo if it were practicable to reach the Coquihalla by that 


routo, which is through a fine open country—but high and rolling. I doubt if a line 
for the railway could be got this way so good as that surveyed by the Coldwater, 


kee Ancien Cacia 
Pts teigr . a, . j 7 Sa) fey ave Tt 
Hebets ret ie 


— weg 


abe ela dw ‘ntl no 
veel welt wore 


BAGO A SIE maaldd 1250, yar Sis Gt dandbeesti 


| i inalt Seadwsarat wt a (al wana vd Ad Yo bet ots xt 

| ode We ‘pntntiae mal) ened tsa Ai al oa teers 

is jill seedy aves fytul = auboaahe sib p00 hore rik 1g ry 

Niven “waxy: et nce OPE 294 wre if Rar 

st 20. Ged polit eer Dest RO food od ool tir gnergm leeks en lee, Sapoert veal * ' i. 

wirvadd ew oanagroadbin ed hlgow fi pidt _ oti & dow of aings,) Ses 
“ow 


+! 6b wow ‘eee Rant VET anh tier eerenerm! snadh, auld Bry ba wh oveds odh | 1k ee 
wl Mba waeok dowel vert ith qualipey * » Agnel ea ac tchnicis Iain i} 
jet? Dbind atid. alae Ghee add up allid of? lo osnd bat Bagen yirioy tren aot t 
| miminvener yvanl ad! didw ot aThld of} quldoner ovdtod foplay ve tdnem nod “— 
a8 Sans aii fh ne gabe stedlinn @ kdigeng Pare bootie dpe of 
ge iting sheen Fa Mecapranly to yotion an enna Jolie ares tye oll 0 bopienho . "a 
ww nbteborn,. (ie baled 


| itis jw teres pil ted dyibard, esl @ cha el erdlane eif4 ly taht Amiel 
shrine A oy sn ae tetpailoul yu, 0 wae suqole. ad), dad. eval ba erpbia 
os ed © ti af ay, We eapely (Biw win) pies ducal alive frere, was qorlt 
evel eel! cae vi pall in aid? yaad ne. ey hy Coplay ell aia hoon! 
; cena Roach y er | nine te py ar i sovevininh or rannivedey 1d | 
(ue ‘qibote th, ae hem suave jin'tl mdgene’? Vy yatta aith oneWlod oubritiadt igecdt’l | 
| “i ee ulaitin Sindens of? wo} alitn end inate eowae a of med) piat 
Sais e} fore tewtels © F dora am onde dad 0008 271 “yp dan 


Ap AL te alle via 4 tyerowd) wt atonal] «yh erlal quant sgt dered off nt 
af Minge wh ld & Durggeries niuid wilt on. ehaniieag terra alt. ted) adttob opt quad I [vw . 
maisaiveb dalgiin 2 x bee soe . 
Aue a: Nets in olin are al odat on) Wo biel ott Ta rota? nie of? 
vie hoarse de Cia ofthe quer ed hha aegnetonié 4 digo ban stale tad 
rhyme tones cry guacaknd Alps al! din jootad ot he Thnnal ark Gerd wotteny ara 
ot (lay NB) aia nana nbnitl Yo Aral Sony old ayeniled, RTRL at loopowrin awll a 
ans wllodtans) rats od semen wild qt quatwilt gully vol Met) orld 


ye) a, thet We wie dover ackt gaye # ohana df vi wild petal 

aay " veri Avene eft tame ikea’) (com) td teat Dae 2 orl) @ innate lt 7 
Bic Th Pet i if? desert GP oldaavanny ape 2t Yi een al. neoiie aril . 
Aw ek Fate uanlilars dew tpi 9 tent 


Crane a ev ial . 
| pil dete! Dol Ge Legere aids va dng od rw Bil gh # sob aah 


Soh | \ en i ay i) ey oe ea 
; mere hist. aN Nee ake. he a! 


pant 


Nowe pee 


* ed 


OW 
Ag 

PP 
we 
\ ’ 
» 
‘ } 
/ % 


—- 4 
Te 


BROS aaa 


Pit ce iggy ete 


eee 


a 
| 


» omy 


ve PIR, 


119 


—= —[—[—[[£=£{={{=== 

In the Nicola Valley, on both sides of the lake and river, thero is a consider 
ablo quantity of rich agricultural land, with fine bunch-grass on the slopes of the 
hills adjoining, interspersed with clumps of yellow pine, 

Out of these lands, there are two Indian reservations: one near the head of tho 
Jake on the east side, the other a little below the mouth of the Coldwater 
Valley. All the rest is taken up and occupied by white settlors, 

At the mouth of the Coldwater, six miles below the foot of Lake Nicola, thero 
are extensive beds of coal of excellent quality; and a few miles further down, on tho 
divide between the Nicola and Fraser rivers, thero is said to be abundance of 

iron ore. 

T reached Nicomeon on the Waggon road, on July 22nd, where I left my pack 
train and travelled by stage and steambvat to Victoria: This journey completes my 
exrmination of the central plateau from tho boundary line to the Chilcotin country, 
beyond the 52nd parallel of north latitude, 


Exploratory Journey on the Central Plateau, between the Coast Chain of Mountains and 
the River Fraser,’ from the Chilicotin Country northwards, to Lake Frangois and the 
ftivers Nechaco and Stewart. 


I left Victoria on the 5th of August to arrange for this exploratory journey. 
Various business detained me on tho way, and I only reached William’s Lake on the 
14th, whero I spent several days examining the line being surveyed across tho Fraser 
to the Chileotin Plateau, 


I put Mr. IL. J. Cambie in charge of this Division (Y), and took Mr. Hunter 
with me, 

Wo arrived at the mouth of Quesnello on the 29th of August, with my own 
pack train, and a heavy train with supplies for Divisions M, N and X, Hlere wo 
found Mr. Seymour, our interpreter, and the Chilcotin chief Aunahime, whom ho 
had engaged ‘as guide and mediator in case any difficulty should arise with tho Indians 
of tho district, who formerly bore a bad character, 

Our course was northwards by a series of valleys over an undulating country, 
covered with firs, spruce and aspens, and seldom exceeding in altitude 3,000 feet 
‘bove sea level. On our left lay a range of hills rising 4,000 to 5,000 feet above sca 
level, and forming a divide between the streams flowing northwards into the Fraser 
above Quesnelle and southwestwards into the same river below that point, or into somo 
of the inlets of the Pacific coast. On the fourth day, we reacked the River Black. 
water, 45 milos from Quesnelle. Our aneroids gave the height of the bridge crossing 
the Blackwater 2,110 fect above sea level. The valloy is here narrow at the bottom, 
and the slopes, covered with bunch-grass, wild vetches and pea vine, rise by a series 
of benches to the level of the plateau, which on the southern side is 400 to 500 fect 
higher, and on the northern 300 to 400 fect, the latter being the lowest part of the 
divide between the Blackwater and Chilacoh Rivers. Ai the bridge, the river enters 
‘ttrocky canyon through which it flows eastward on its course to the Fraser, The 
Blackwater has its sources in a number of lakes on tho central plateau, 60 to 100 
miles westward of this point among the foothills of the Cascade Mountains. It is 
plentifully stocked with fine speckled trout, and the groves of aspen and spruce which 
acorn the softly undulating grassy slopes of the sunny side of the valley supplied us 

With abundance of grouse. We afterwards found that this, the 53rd parallel of north 
latitude, is essontially the northern limit of the bunch-grass. From this northward, 
the quantity of rain-fall groatly increases, and drainage rather than irrigation is 
required, 
August 31st.—Wo startod from tho Telegraph trail on tho north side of tho 
\ valley of the Blackwater, and followed tho edge of the same nearly due west for 
cight milos, on to a rango of hills running in a north-wostorly direction, whero tho 
valley makos a bend to tho south-west. From an elevated position we had a fine 


-Yiow up this valloy for about twelvo miles to its junction with that of the Nazco, 
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on the direct line to Chisiquit Lake and the Tomathco Pass. We were now travel- 
ling on the same line taken by Sir Alexander Mackenzie in 1793. 

September 1st.—Following a course a little south of west, at the thirtcenth mile 
wo entered a fine broad and open valley ; crossing this obliquely, in three miles more we 
came toa clear stream, 40 feet wide, flowing towards the south-cast into the Blackwater, 
about three miles distant. The stream makes a bend here and takes a course nearly 
duo west—looking up stream. We followed this on its southern bank for six miles, 
where we crossed it, as it there takes a north-westly course, and the valley expands 
into a plain several miles in breadth, The Indian name of this stream is Is-cul- 
tacs-li, (Blackberry River.) In the evening we reached Trout Lake, a fine shect!of 
wator over a mile in length, and half a mile in breadth, abounding in speckled trout, 
On a grassy slope on its castern margin we camped, twenty-five miles from the 
Telegraph line. Next day, about noon, we crossed the spur of a hill 2,980 feet above 
soa level, and afew miles further on, the trail again struck tho left bank of the Black- 
water, which had made a bend to the north-west from its junction with the Nazco, 
The river from where we struck it for four miles up is expanded into a lake. We 
camped by a small stream, the estimated distance from Telegraph trail, being 42 miles. 

September 3rd.—Mr. Hunter and myself mado an excursion northwards to the 
crown of tho table-land, 3,508 fect above sea level. The ascent was casy, few rocks 
appearing on the surface, which was thickly covered by small firs, swept through by 
firo. The whole country round was rolling and covered with similar useless timber. 
Retracing our steps, we reached the trail at 1 p.m., and in two hours more came to 
tho foot of a beautiful lake, an expansion of the river, about cight miles long anid 
three quarters wide across its broadest part, and dotted with islands. Its southern 
shore is high, and, being on tho shady side of the hill, is densely covered with dark 
spruce and cedar trees. But, on the other side, the undulating slopes of the valley, 
rising 200 to 300 feet above the lake, are covered with bunch-grass, vetches and pea- 
vino, and groves of aspen, forming a charming landscape. In the evening, we reached 
the ford where the trail crosses the river, sixty miles from the Telegraph line. Altitude 
of river, 3,145 feet. Next day, Mr. Hunter and myself, accompanied by our Kluskus 
Indian, ascended to tho summit of a range of hills, crossing the river and 
boring in a north-west direction, Our altitude was about 4,500 feet, from which we 
had a very extended view of the country all around, and could trace the valley of the 
Blackwater twenty-five miles up, nearly duo west. At tho foot of the range on which 
wo stood, and north of us, lay a large horse-shoe shaped lake, which the Indians told 
us flows into the Nechaco. ‘Tho men were engaged all day rafting the stores and 
baggage across the river, which was too deep to ford. 

September 5th.— We got across the river and, following up a valley three miles, 
wo arrived at Kluskus Lake, where the Hudson’s Bay Company formerly had a fort, 
but not a vestige of it is now to be found. This is still, however, a favourite resort 
of tho Indians. Altitude of the lake by ancroid, 3,500 fect: it is about three miles 
long and half a mile broad, with muddy bottom; a light breeze makes the water untib 
to drink. Three miles further on we camped by a spring, near another small lake, 
where we remained over Sunday. Meanwhile, we had sent an Indian to find out Mr. 
Gamsby, and on Sunday afternoon he arrived from his camp, distant about 20 miles 
westward. 

September ith—We followed the trail which still kept on in the same course, 
littlo to the south of west, on a bench parallel to the Blackwater, Towards evening, 
we reached Thratcha Lake and, following its southern shore, we came upon the camp 
of Division X. Tho position of this camp was found, from observation of the sun’s 
moridian altitude, and the instrumental surveys of this Division (X) carried from 
the coast, to bo lat. 53° north, long. 124° 53° west, and the height of Lake Thratcha 
3,310 fect above sca level. Noting the variation of our instruments, we took this as 
a new point of departure; and on tho 9th September, wo continued our journey ; our 
trail keeping the same genoral course, a little to the south of west, threading a line of 
small lakes and ponds and cutting off the bends of the Blackwater. In about six 
miles tho trail divided into two branches, that on our loft taking a south-west course, 
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apparently directly across a high range of hills, capped withsnow; but the Chilicotin 
Chicf, Aunahime, told us that there is a depression in the range by which the trail 
goes to Lake Nacoontloon, where his principal camp is, thence up the stream 
southwards to Lake Nimpoh, where it joins the Bella Coola trail from Alexandria to 
Bentinck Arm. This is the line taken by Sir Alexander Mackenzie in 1793. We 
took the trail to the right, and at twelve miles crossed the Blackwater, 100 feet wide 
and less than two feet deep; altitude 3,600 feet. We were now in a wide valley, 
almost an open plain, through which the river flows only a few fect above the general 
level. At the fourteenth mile we came to a small lake, altitude 3,740 feet, near which 
we camped. 

September 10th.—Our trail now ran through small burnt timber which impeded 
our progress ; but at noon we came upon a wide, well cut trail, having the appearance 
of white men’s work, but were told it was the work of an Indian who had recently 
diced of fever; in about an hour we came upon his house and grave; a lovely spot on 
.a grassy knoll at the outlet of a lake, four miles long and two miles wide across the 
widest part, altitude 3,610 feet, and 21 miles from our starting point at Lake Thratcha, 
This is called Kliguck Lake ; the stream issuing out of it, twelve feet wide, is the Black- 
water; at this a large black bear was drinking, but, on secing us, he made off before 
we could get a shot at him, From this we followed a well cut trail on the north side 
of the lake, till we struck a small stream running into the west end of it. From this 
point the trail took a north-west course, and in a mile we came to the foot of a small 
lake, altitude 3,630 feet. We were now evidently near the water-shed: there were 
low lumpy hills all around, with rocks appearing on their summits. A mile further 
on we were on a hill 4,000 feet above sea level. From this we could see through an 
opening at the head of the lake into a lower basin, extending away to the north-west ; 
the rocks on the shore of the lake, near its head, appeared in the distance like basalt. 
Continuing on this high ground, on a generally westward course, at the thirtieth mile 
tho trail went over the crown of’ a large globular rock of granite, altitude 4,050 fect. 
We were now sure we were on the divide, for on a course south 19° east, we had a 
magnificent view up a valley between the high range of hills that had been on our left 
the last two days, and the main ranges of the Cascades. This is the valley of the 
Salmon River, at the head of which lies Lake Nacoontloon. From this point, keeping 
the same general course, we began to descend very gradually by a chain of marsh 
meadows, ponds and lakelets, and at 34 miles we came to an Indian house and grave 
on a beautiful grassy bill close to, and commanding a fine view of Lake N’ghaco, 
which is of an irregular shape, 24 miles long and 1 mile wide; altitude, 3,590 feet. 
The Indian house is large and well built, but now deserted. Tere the trail ended, 
and our Indians knew nothing of the country beyond and wanted to turn back; but 1 
was anxious to reach theSalmon River before turning northward; and questioning 
two Indians, who had overtaken and followed us all day, they said we could go to 
one branch of the Salmon River ina day, but there would be a great deal of chopping. 
After some coaxing they agreed to go with us. 

Sept. 12th—We followed a gencrally south-west course, passing the upper end 
of Lake N’ghaco, thence along the edge of a line of marsh meadows on wet ground, 
across which we got the animals with great difficulty, keeping nearly the same level 
to the 41st mile, when a wide and deep valley spread out before us and we began to 
descend rapidly, till at the 43rd mile wo struck a fine clear stream 200 feet wide, 
vititude 3,180 feet, which we forded without difficulty as the water was now very 
low and the depth on the ford was little over two feet. This is the main branch of 
the Salmon River. Our last-come Indians pointed out to usa high range of hills, 
dim and blue in the distanee, which they said lay along the north branch of the 
Nechaco stating that between us and that river there were many lakes, and we should 
have to cross two large rivers. They had agreed to go with us at least half the way, 
but now they told us they were afraid to go, there being so much water and fillen 
timber they thought our horses could not get through. I insisted on keeping them 
to their bargain, oi next morning we found they had decamped during the night. 


Sopt. 14th.—Wo took the bearing to tho distant mountains, and started boldly 
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on our course without any trail, cutting our way through brush and fallen timber. 
We soon camo to the river, which we could not cross, as the water was deep and the 
bottom miry, so wo had to go back to the ford by which we had previously crossed. 
Our route from the Telegraph trail up the Blackwater Valley and over the divide to 
this point had appeared so favourable for a railway line that I was sorely tempted to 
follow this valley down towards the coast as far as horses could go. But the main object 
of this journey was not to follow out any particular route, but to get a gencral 
knowledge of the country as far north as Lake Francois, so as to enable us to deter- 
mine which lino, if any, through the Cascade Mountains north of Bute Inlet, appeared 
sufficiently favourable to warrant an instrumental survey. I thought this could be 
done most satisfactorily, and in the shortest time, hy tracing the watershed or divide 
between the Pacific Coast and the River Fraser from Fort George to Quesnelle, and 
following as near to the divide as practicable so as to cross the head waters of all the 
rivers flowing cast. This has been accomplished, and the results Jaid down on the 
general map, but, as the country is entirely unknown, a bricf description of our 
journey may be interesting :— 

Our course was north 12° west (astronomical bearing), and we kept as near to 
this as the difficulties of the ground and the thickly wooded country would permit. 
At three miles from the river we crossed a divide running nearly cast and west, 
about 120 feet above the river; on the north side of this is a steep rocky ledgo of 150 
feet, which we scrambled over with some difficulty, then descended gradually into a 
wide basin intersected with beaver dams, near one of which we camped, eight miles 
from the river, altitude 3,000 feet. Next day we passed over a similar country till 
at noon wo came upon Lake Qualcho, bearing about east and west, and, as far as wo 
could see it, about four miles long and three-quarters of a mile wide; we followed its 
shore castward two miles to the end of it, where we found a stream 8 feet wide, flowing 
into the lake from the east. This puzzled us, for looking westward down the lake 
the view was terminated at no very great distance by the snow-clad peaks 
of the Cascade Mountains. The overflow of tho lake must, however, fall into the 
Salmon River, as its altitude, 2,820 feet, is less than that of the next stream we 
crossed falling eastward. We now followed a courso north 15° west, to carry us 
over a depression in the range of dark-looking hills ahead of us. <A fire had passed 
over this and we struggled slowly through piles of small burnt firs till we reached 
the summit, 3,400 fect, beyond which, on the shady side of the hill, the fallen timber 
became larger, the piles higher and more continuous, and it took us three hours to 
cut our way a little over a mile to a small pond in a swamp, round which there was 
alittle feed for the animals. Near this we camped, 15 miles from our starting point 
at the Salmon River, altitude 3,180 feet. This is the real divide between the streams 
falling cast into tho Fraser,and west into the Pacific; from this it takes a westerly course 
till it joins the Cascade Mountains, which then form the divide northward till beyond 
the 54th parallel of’ latitude. 

Sept. 16th.—It had rained heavily during the night, and this morning we were 
three hours cutting our way half a mile through heavy burnt and fallen timber to a 
belt of green standing wood, on reaching which our Indians were so fatigued and 
disheartened they declared wo should all perish if we continued on the same course, 
as the whole country in that direction had been swept by fire, and it would be 
impossible to cut through the fallen timber; besides this there was a long lake 
directly on our course, the head of which they said was two days’ trayel in tho 
direction of the Snow Mountains. Our experience thus far gave so much probability 
of the accuracy of this account that we reluctantly changed our course and followed 
the belt of standing timber in a north-casterly direction. The country became 
more open and lovel as we advanced, and the travelling improved. Karly in 
the afternoon, we gota glimpse of the lako to the north of us; then wo struck an 
Indian trail which led us to tho foot of it, where we camped on a grassy bench, 
commanding a fine view up the lako with the snowy poaks of the Cascades in tho 
distance. General bearing scuth 63° west, estimated length of the lake, as far as we 
could sco it, fiftcon milos, but wo could traco the course of the valloy a long distanco 
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heyond that. This is Lake Tschick, altitude hy anoroid, 3,100 fect, and distance from 
our starting point on Salmon River, 34 miles, The stream flowing out of it in a 
north-easterly direction is not over twelve feet wide. 

This part of the country is said to have been once thickly populated with Indians, 
which is probable, as it abounds in game and fish ; there is now little trace left of 
them but their graves. The bottom flat of the valley, from the foot of the lake, 
widens out to fully halfa mile, covered with good grass, but two or three miles down 
it becomes marshy, probably the result’ of beaver dams. To avoid a high hill that 
lay directly in our course, we followed down the edge of the valley on the north side 
four miles, where we found an Indian trail, leading round the flank of tho hill. This 
we followed and made good progress till we got on the north side of the hill, where 
our difficulties with fallen timber increased, and the country becamo sterile and 
dreary, After a hard day’s struggle we reached the head of the south arm of Take 
Totachuck an hour after it was dark, This is a trefoil or T shaped lake, surrounded 
by high sterile hills of shaly limestone, rising to a height of nearly 4,000 feet above 


soa lovel. It took us the whole of noxt day clamboring round on the steop slopes of 


these hills to cross the anglo between this arm and the outlet of the lake, a distance 
of eight miles. 

Irom those heights, we took a general bearing up tho lake and valley, south 72° 
west, extending up to the Cascade Mountains. At sunset we reached the foot of tho 
lake, 48 miles from our starting point, and camped. Altitude of lake, 2,770 feet. The 
outlet of this lake is a deep and rapid river 200 feet wide, which we were unable to 
ford, so we had to make a raft to carry our stores and baggage across the foot of the 
Jake, and the animals had to swim nearly a quarter of a mile. This wasted half a 
day, but on the sunny slopes of the hill, on the other side of the river, we found 
eee of grass, pea vine and service berries in the aspen groves ; and as the animals 
iad had but little feed for the last two days we were glad to give them half a day to 
recruit on good pasture, as well as to rest ourselves, and so camped on a sunny glade 
near the margin of the lake. rom this, it took us another hard day’s travelling to 
get across the next divide, nearly a thousand feet abovo the level of the lake, with 
much fallen timber on the north side to the valley of the Fuchu, which we struck 
at the head of the lake ona grassy flat a mile wide. Tho river flows on the north 
side of this, and was then only 60 feet wide where we forded it; but the channel is 
150 fect wide, and tho driftwood on its banks showed that it is subject to high floods. 
Here we camped, distance 61 miles, altitude 2,700 fect. About 3 miles above where 
we crossed, the valley contracts, and is there divided into two branches which rapidly 
head up to the level of the plateau. The slopes or benches on the sides of the valley, 
broken by lateral gulches, appear like a chain of rounded hills, rising to a height of 
300 or 400 feet ; those on the north side of the valley, more exposed to the sun’s 
rays, are covered with grass, vetches and pea vines. From one of these hills we took 
a bearing eastward to aremarkable peak in the high range of hills that we had seen 
on our right the last three days. It is a high dome with a peak rising up in tho 
centre, not unlike a spiked helmet. We called it Fanny’s Mountain, after our Klus- 
kus Indian, to whom it was a landmark showing where the river Nechaco cuts 
through the range in a deep canyon impassable for canoes. 

Sept. 21st.—The country had been improving on our route the last two days, and 
the first part of this day's journey was the pleasantest we had since leaving the Sal- 
mon River. We followed up the north side of the Huchu Valley, two miles, thence 
northward by a small stream flowing into it through a lateral valley. The woods on 
the slopes of the hills on each side opened out at intervals into grassy glades, This 
continued till we got on the north side of the hill, when we had our usual difficulties 
with fallen timber, but at last we reached the long-looked-for Nechaco, which we 
atruck at tho foot of Tchutazely Lake, an expansion of the river one to three miles in 
breadth. ‘The river, at this place, is fully 300 fect wide and too deop to ford, so.we 
camped, distance from Salmon River 74 miles; altitude, 2,680 feet. The Nechaco, 
from this point eastwards, oxpands at intervals, forming a series of long narrow lakes, 
and it receives all the streams we had crossed before it cuts through the range above 
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mentioned. Tike all the country we had crossed, the south side of the valley. being 
the shady side of the hill, is bleak and cold, with much fallen timber undecayed : but 
on the bottom flats that occur at intervals between the river and the slopes there is 
large timber with grass and pea vine. On the north side of the river, whore we crossed 
it, the banks rise from the water's edge very steeply toa height of 200 fect, but hy 
the process of denudation these are serrated and rounded into a series of hummocky 
hills; and being more exposed to the sun's rays, vegetation is more active and tho 
fallen timber more decayed, so that groves of aspen have sprung up, with luxuriant 
grass, vetches and pea vine. From these heights, we got. another bearing to Fanny's 
Mountain. Jt took halfof next day to get our stores and baggage rafted across, and 
the mules packed. We were now puzzled about what direction to take, for across our 
course lay a high range of trap and basalt, being the same we had seen at starting 
from Salmon River. While in this dilemma we wero surprised to hear the bark of a 
dog, and, immediately after, 2 canoe shot round a point of land; this contained an 
Indian family, man, wife and three children, with all their goods and chattels packed 
in that long narrow dug-out. We could understand but little of cach others’ specch, 
nt they proved to be remarkably intelligent, especially the woman, who in a very 
few minutes understood the map and our rough sketches and traced the way to Fraser 
Lake, whore their village is; we gave them some food and small presents for the 
children, and the man agreed to go with us two days and show us the Indian trail. 
We started on a north-west course on the slopes of the hills along the margin of tho 
lake which were covered with very long grass, vetches and pea vine, and groves of 
aspens. Tho vetches and pea vine were in great quantity, reaching to a height of 4 
fect among the long grass, climbing up the trees to 8 or 9 feet and hanging in festoons 
from bush to bush ; we had difficulty in forcing our horses through the tangled mass. 
From a high point we took a bearing up the Nechaco Valley, north 53° west. The 
river appeared to flow out of a very large lake 30 to 40 miles distant, among the foothills 
of the Cascades, and beyond this in the same line rose a snowy peak regularly shaped 
like an Kgyptian pyramid, estimated to be over 8,000 feet high and 50 to 60 miles dis- 
tant. In about three miles, our course changed to north, and we passed through a gap 
in the range at an altitude of 3,500 feet above sca level. Our course was then nearly 
north-east, and rapidly descending we soon reached tho little Lake Hinz, altitude 
3,050 feet, distance 78 miles from Salmon River. 

Sept. 23rd.—We started early, and in three miles reached the house of an Indian 
chief, at the head of Lake Tchestata. The range of hills north of us, though high 
and studded with masses of granite, did not look inaccessible ; the country appeared 
passably open, and by Trutch’s map the distance to Lake Francois should not exceed 
20 miles; but our Indian declared it was impossible for horses to go there, as thero 
was so much rock and fallen timber and no feed, and even if we did succeed in 
reaching the lake we could not possibly get along its shores to the outlet. Wo there- 
fore, reluctantly, followed the trail along the north shore of Lako Techesatta all day 
{ill we came toan Indian fishing station; this lake is one to two and a half miles wide ; 
altitude 2,800 feet. ILere the trail ended, and our Nechaco Indian turned back, first 
telling us that it was but a little way to an Indian village, whence we could find a 
trail leading to the foot of Lake Frangois. But we toiled hard, cutting our way 
through thick brush and fallen timber on the steep hill side, and it was not until 4 
p.m. we came to the Indian village on a spit of land shooting into the lake and nearly 
cutting it in two. We then started on the trail, which, however, did not Jead north- 
ward, but followed the margin of the lake on high bluffs; it was nearly dark when 
we roached the foot of the lake; distance, 105 miles ; altitude of the lake by aneroid, 
2,800 feet. 

Sept. 25th—Tho Indian from tho last village offered to accompany us one 
day’s journoy. Our courso all day was nearly north-oast, on a passable Indian trail ; 
tho first ae of tho day through a hilly country covered with small timber. Irom one 
of theso hills wo got another bearing to Fanny’s Mountain south 30° west, which we 
were now leaving behind. We travelled by a chain of marsh moadows and ponds or 
boaver dams, passing soveral Indian camping grounds, and had a good deal of ridging 


NRE PP) 


— 


ee 


- 


@ 
i 
y 4 
if 


if 
% 


et 
( 


chs TX + 
ds an ae teh ie Aim Die Me | 


‘S 


ui Ny 


a ical beg 


ft 


a Thee wh, Leia . ar : re ny" & ted ot Lay 


dbhebvees dh he psec? ey hata ni (hve 7 ow at yi cae ae ’ uy 
sore maine Neds eal ae bj ee aa iNaibl ‘ ng ‘ ee fer inert. 


at a 


ne iio pear penierrngrmorinnys Lassaids Ghana 
ne We ss 


Ew weymopheinne Ee: * 
(abe ‘ ape ¥ rap Oy ‘ " the 
ae prt yoni he hkl : 


Sg) vi fn Ahery 5 “it traded 
ee idee Seay | 


se rt i 


Ws , 
yh eae 1 As ramed phd mt 
Ay pia foerabeutniens Wat; : beat i 


; ae A tepcre Sobel iterate 
2 Dpiliineg Seon whine orks fie cbbiwe’rreshihdes: 
Peon * Sipe lo wilted ded tarnteta borg tine wah 4 


OOS nate shauna self anicenpey frags oped 
» Mune Lcd ew melt Ganenatt: fame ecsele eile dyn Bee heashapran. ov 
byt th sear Yama dnd bad) omer od) wrayer ia ogaitiv “asda 
ai te sai bal ox ] Ai) God tie aegih aaty aut Ol any: ot baw name Ode be 
i . ci a ely gnote alld arly "te apipaby walt reg ciaes Seopa tient Ty 
be hema heh’ wile aya brea, eatery yotvety yal SEF (Li bowwyres ete caida oh 
raid 2 oh yhdanet Cesiinunp Jaan nl ower othe any briaeedytey off 
sh [hated Din Sol 0 we Hod ep yenadiey gy gaelic ferer'y yea od} yawn deat!) 
onan ih Tok Shay) tebd viagrentl? dinerrend vanes qyttbvy Chen tae deed of cand apcerl ity ‘ 
tae bre: “Ls WeHOTT 4S collet qanidey, oi? y'’ wrod & Mood ow iitedq.. Ayid a pone 3] 
i) finst nat eienreh datmebdilt corte 91 99 AC eal gaits qrov ia Io dew won OF Lernenen 
. bet FUL Ri ae Wher vepeitne ye: Grane eae pores rele WAY tomorted: Dania shade alto! te 
' aah gal AR aah AD Dees Cd OOS owe) ¥ oy Date uelye binary haba na omit hs 
yin y a} ie anne Ab by Ra eg Dy Rey ab hor ey ‘9. qreeadn tuo 26) in oot) send gent ra 
ve at el RO ew) Yowl drwy avila tnd PORE in obetity he aa gn od nt : 
iin ee ola iter Wis hiavtaiery frome a treme yitiqat hoe dane dhod | 
. evi aamiet aed enti ST vonndmle Adal ‘inal aT 
indy seen wid Rotem i oohlt.al fea pobre bodiede oVfi—, sheqel | a 
ry ind at Veddeon eG ren eth | giahendy? onl Qu donee iy Hoists. nh i 
ah Wig mr aden at} .oldingdapent dhol Jou iyi P wilindes Ty) aernnr iw brite bua . _ 


vas Men Magi wogt'l sofal al epnntelh qdhyat: Siete D el bia oe 4“ Wy, et 
neyy A tl os 6) dorian oot cht nl caw ddeeigeb. anil ane pt eaoltin ae 
Me - ons as ew OF oon Gap ‘boot on Dan Yaonit mold bed toot gone oa ane, 4 vy ' 
+u4en Ww Jolie ott at aproda a) guinlé dog “Udleeor tan Ligne ov es on pear : 7% : 
thi th cilneptal odlaT 16 wtole aver alt yale thot ads heel preaoutor wh , : 


pobew. swhles Yad whee 6erted Qvowodal edd progbtiann pelea ig Bi pee ove HU 

} oe) | al tend wmibal nirdae awe hee bobhwe fiwelod? arall: ind) G08 8 alatiiea 
ge a ban Hitjwnge run ptrepadion yrrayn ttle athe) eo ON ew Oita a dent amet d) fal! wor yeiltot 
as gow eno qythlnn tat bolted “ove deh alot it aatigl So dork ods af gribael thew 
Linens deur ene OE bedded vita odd on anlenit csetha- bed Gund. daidt dynonl) 

yhiaen te led oil) aia qiiteoda Latal Yo Sipe te peo oyaftiv anita) od) Gf ata dey tig 

“iho best dow Ab Yeverd doide fed él wo Pobre oe eM are! bal Pen 

get aah Pian pew Di yy, sEagtel ies tra ick eh "te ath ol ad? hawolte? awe 

ditertone ‘at abel AY Ye halle 7 rtin WOE ginadeth: | oilzh alte Add} oc oy mee 


sey a eirmod ‘eh bevrefit opalily dant oat sang rinitetd asl — me oe 
= Teme utibvat aldckamt 2 no danoulrve ¢ lend em = on eg a). 4 pert 

‘ony met owe it Vans tha hoot porn? ettia pan yet and Ns Bu 

ow thaw Roa “0 Sine ilnteren de oy agatls he arte 

" os ewolsore steve “So ada - batlevess 4 itil died: yo i on aie 
yelgbiw Wo loot owg © bast hue aaa ingrid nal hew 94 verre 


y. being 
ved: but 
there is 
e crossed 
, but by 
mmocky 

and tho 
uxuriant 
Fanny's 
ross, and 
eross our 
, starting 
bark of a 
tained an 
Is packed 
’ specch, 
in a very 
to Fraser 
is for the 
lian trail. 
n of the 
groves of 
ight of 4 
1 festoons 
led mass, 
ost. The 
» foothills 
ly shaped 
miles dis- 
igh a gap 
en nearly 
, altitude 


an Indian 
ugh high 
appeared 
ot exceed 
, as thero 
ucceed in 
Wo there- 
ta all day 
iles wide; 
back, first 
ud find a 
our way 
ot until 4 
and nearly 
ad north- 
ark when 
y aneroid, 


ly us one 
dian trail; 
From one 
which wo 
1 ponds or 
rh 


ridging 


and brushing to get the animals across soft ground. Towards evening, we crossed 
some heights of trap rock, from which wo had a view of Lake Kthluthsly lying before 
us, about 3 miles long and 1} miles across its widest part. We travelled on the north 
shore of this, and camped on a flat near the lower end of it; distance from Salmon 
River, 118 miles; estimated altitude of lake, 2,900 feet. 

Sept. 26th— From the course we had travelled tho last three days I felt certain 
that we must be fully as far cast as the foot of Lake Francois; so we left the trail 
and made a desperate attempt to cut our way direct north ; but after two hours’ 
labour wo had not mado half a mile, and had to give it up and return to the trail, 
which was hard to find among piles of fallen timber and loose rock. We were now 
crossing a range of bold granite hills, apparently a continuation of the same range 
we had seen on our right for more than a week past. About 3 p.m. we crossed tho 
summit by a depression in the range; estimated altitude, 3,600 fect above sea level, 
and had a very extended view over a rolling country to the south-east, in which we 
caught a glimpse of the Nechaco River and several lakes. Wending our way slowly 
down the north-eastern slope, over very rough ground strewed with fallen timber, we 
reached a small lake, altitude 2,900 fect, near which we camped. 

Next day we started early, toiling slowly through a hilly and thickly 
timbered country. In two miles we passed a small lake, out of which issued a 
stream flowing northward, which told us we were not far from Lake Francois or 
Lake Fraser; and shortly after, passing through a defile, we came to a point on a 
hill-side, commanding a magnificent view to the north-west, overlooking the valley of 
Lake Fraser and the Stilacoh River, the head of the lake appearing six or seven miles 
from us. From this I sent.a messenger on to Fort Fraser for a canoe and crew to 
meet us at the head of Lake Fraser, for which we now took a direct course, and in 
two mites we struck the telegraph trail, 135 miles from our starting point on the 
Salmon River. We were glad to find ourselves once more on a good trail, and started 
westward at a brisk trot, halting at cach angle to take bearings. The animals 
regaled themselves on tho rich pea vine on the roadside or grass in the open glades. 
In three hours wo reached the crossing of the Stilacoh River at the head of Lake 
Fraser, and camped by an Indian village. Altitude of lake by barometer, 2,225 fect. 

From observations made on this journey we glean the following :— 

That the central plateau at the eastern base of the Cascade Mountains from the 
Salmon River to Lake Francois is undulating; the crests of the hills or ranges 
between the streams rising to about 4,000 feet above sea level; and that the streams 
from the foot of the Cascade Mountains take a general course, varying from cast to 
north-east, all converging on the Nechaco River, which then cuts through a rango of 
hills running generally parallel to the Cascade chain. This range is very irregular 
and broken, but the line can be traced from the Doglip Hills, on the River Quesnelle, 
crossing the Fraser below the mouth of that river, thence on a genorally north-west 
course, crossing the Blackwater below Lake Kluskus; thence to Lake Frangois and 
up its south margin to the Cascade Mountains. The range forms a dam which checks 
the fall of the streams from the Cascades, and they expand into the numerous lakes 
wo have passed over in our journey. The timber throughout is spruce, black fir, and 
cedar, gencrally small and of little value. There is only a little agricultural land in 
the bottom flats of the valleys, with good grazing land—grass, vetches, and pea vine 
on the slopes facing the south. We saw no stratified rock except the shaly lime- 
stone on the margin of Lake Tetatchuck. 

Sept. 27th.—Mr. Hunter and myself started in the canoes up the River Stilacoh. 
Ifalf a mile up from the telegraph line a stream 40 feet wide comes in from the north 
—this is the Nettacch; on tho opposite side of the Stelacoh there is an Indian village. 
Abovo this, the Stilacoh is a rapid stream 60 or 100 fect wide, where we found the 
Indians spoaring salmon—600 milos from the sea—but the fish were of a pink colour, 
and inforior in flavour to thoso nearor the coast. It took us threo hours’ hard pulling to 


-mako tho threo and a half milos to tho falls, whore wo camped for tho night. Next 


morning wo mado a short portage with our baggage, and hauled tho canoes up the rapid, 
on which there is a perpendicular fall of four or five foot, We had rapids nearly all the 
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way to the foot of Lake Francois, seven miles from the Telegraph trail. Altitude, 
2375 ft. We employed the rest of the day catching fine speckled trout on the rapids, 
while the Indians trolled the lake for whitefish. 

Sept. 30th.--Leaving Mr. ILunter to make a survey of Lake Francois, I went 
back and reached the Indian village at noon. Our course then lay down Take 
Fraser, of which T made a rough survey from the canoe, landing at several points to 
get hetter bemings; we reached Fort Fraser before it was dark, Jake Fraser, near 
its lower end, is bounded by high hills of trap and basalt on cach side, the slopes of 
which at some points come to the water’s edge; at others there are intervals of flat 
land beween the lake and the kills. The Hudson’s Bay Company’s Fort is at the 
south-east angle of the lake, and two miles from this, at the outlet of the lake, thera 
is an Indian village. 

Oct. Ist. We started, and in a quarter of an hour were in the river Nechaco, not 
over a quarter of a mile from Lake Fraser. The Nechaco is here a deep and rapid 
stream 300 to 400 feet wide. In half an hour we camo to bad rapids, where we had 
to make a short portage; after this we went swiftly down the stream, passing over a 
great many rapids, but none of them very dangerous. I took bearings, and estimated 
distances by time. General course a little south of east. The valley is generally 
narrow, with high banks, sometimes of rock; at intervals it widens out a little and 
there are low flats between the river and the high banks. Nextday, we were mostly 
in still water and the valley widened out. more, At noon we reached the Stewart 
Lake trail where we found our two pack trains camped, 

There is not much to be scen from a canoe on a river with high banks, but so far 
as I observed, there was very little land fit for cultivation; and certainly the banks of 
the river are not very favourable for a line of railway; but they get lower near the 
Stewart’s Lake trail, and there is a flat country extending away to the south-east. 
On our way down the river we saw numerous and large flocks of geese and ducks; 
they were, however, very wary and difficult to got near. 

Oct. 3rd.---Directing the packers to find their way down with the trains, by an 
Indian trail to the mouth ef the Chilacoh River, [started down the Nechaco; we 
were on still water and the valley soon opened out from half mile to a mile in 
breadth, with low flats through which the river meanders, As we noared the Stewart 
River, the valley again contracted and there were high hills on each side of us; the 
river striking the base of these had caused heavy land slides where the material is 
clay or loam. In some places there are rocky canyons. We camped at the con- 
fluence of the Nechaco and Stewart Rivers. “These two rivers appeared to be of 
about equal volume. 

Oct. 4th.—We started down the Stewart River; the stream flowing slowly and 
varying from 250 to 1,000 feet in breadth. In about 10 or 12 miles we appeared to 
be passing through a range of high hills; the highest points estimated fully 1,000 
fect above the level of the river. The valley is here con tracted, and soon we entered 
a rocky canyon, through which the rapids were very strong for a mile and a half, 
and the slopes of the hills very rough. At about’ 14 miles there is a dangerous 
rapid, where we had to make a short portage. From this the rapids and swift current 
continue----with the exception of about three miles of comparatively still water----to 
the mouth of the Chilacoh River; near which are the worst rapids on the river, 
where a belt of basalt crosses it, and we had to make a portage of half a mile. The 
bottom flat of the valley is from half a mile to a mile wide, and varies from 20 to 50 
feet to above the level of the river; and is covered with small timber----spruce, scrub 
‘ pine, and aspen. There are somo low flats vory little above flood level. The Chila- 

coh, or ua Rivor as it is popularly called, enters the Stewart River from the south 
about 20 miles above the confluence of the latter with the Fraser near Fort George. 
The banks of this portion of Stewart Rivor aro genorally high, varying from 20 to 
80 feet to tho bottom flat of the valloy, the slopes from each sido of which rise in a 
succession of benches 100 to 300 foet above tho levol of the river; and there are some 
very large land slips where the stream strikes the foot of these benches, On the right 
thore is a high rango of hills stretching away to the south, parallel with the Fraser ; 
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and on the north an elevated plain extends to the Giscome Portage, or divide between 
the Fraser and Parsnip Rivers; this is densely covered with timber. The River 
Stewart widens out at its confluence with the Fraser, and the channel is divided by 
several small islets so that we were not a little puzzled to know when we had entered 
the Fraser. Fort George is on the west bank of the Fraser, about a mile below the 
mouth of the Stewart River, on an extonsive flat of apparently good land. There is, 
as usual, an Indian village near the fort. Wo arrived there on the 5th October. 

I had made an appointment four months before to mect the Divisions M and N 
thereabout the Ist of October, estimating that they would have finished their work on 
the Upper Fraser by that time. Division M arrived one day before me and N one 
day after me. [ remained three days at Fort George, during which I got Division 
M started on the survey from that point up the south bank of the Stewart River to 
the mouth of the River Chilacoh ; and Division N commenced to cut a trail across 
the high hills to the same point. 

I left Fort George on the 8th of October, overtook and camped with Division N ; 
and next day we completed the trail and arrived at the mouth of the Chilacoh, where 
we met the pack trains, which had just arrived from the Nechacoh. The same day I 
made a reconnoissanco of the country lying in the angle between the Rivers Stewart 
and Nechaco, and noxt day [ started Division N on the survey up the valley of the 
latter. 

October 12th.--I went on with my party and the supply train up the valley of 
the Chilacoh, cutting a trail and making a track survey as we proceeded. There is 
a great deal of scrub fir and other larger timber in the valley, much of it burnt and 
fallow ; so it took us seven days to reach the bend, a few miles east of the telegraph 
trail, where we left the valloy, a distance of about 40 miles. Two miles beyond this 
we reached the camp of Division X, where we also camped. 

The lower half of the Chilacoh Valley is from a quarter to half a mile wide, 
on the bottom flat, which is a deep loam covered with groves of spruce, pine and 
aspen, with open glades of very rich grass, red top and blue joint over four feet high, 
with vetches and pea vine on the slopes of the hills having a southern aspect. The 
valley is bounded by high benches and a rolling plateau on the west, and on the 
east by the high range of hills lying between it and the Fraser. About 
twenty miles up, a range of hills crosses the valley where the latter is contracted to 
a canyon for a quarter of a mile, but there will be no difficulty in getting a line of 
railway through this. One of the highest hills in this range is double headed and 
lies close to the valley. It is the same that we had seen from the Telegraph line 
two months before and served as a landmark. 

Above the canyon, the valley expands at places to fully two miles in breadth, 
and some wide lateral valleys come in from the north-west. The lower part of this, 
by the river, from a quarter to half a mile wide, is covered with long grass; then 
there is a step up from 50 to 100 feet, and the upper flats to the slopes of the bounding 
hills, are covered with spruce, small pines and aspens. In some places the ground is 
swampy and would require draining for cultivation. The valley ranges from 2,000 
to 2,300 fect above the level of the sea; soil, a light loam, very deep and free from 
stones. Tho river is a sluggish stream, 100 feet wide, with deep water, muddy 
bottom and few fords; it is as crooked as a cork-screw, meandering trom side to side 
of the valley. We found some pieces of lignite on the banks that had been brought 
down by the current, and there are probably beds of coal further up the valley. 

The weather up to this time (15th October) had been as mild and genial as 
the Indian summer in Ontario, but now the nights were getting cold, with white 
frosts in the mornings, indicating the speedy approach of winter. I, therefore, gavo 
instructions to the Division Kngincers to close the season’s operations on the 24th 
Octobor, and after that to make all haste possible to reach the crossing of the Fraser 
at. the mouth of Quesnelle by the end of the month——-whence they would have a wagon 
road on which they could purchase hay and grain if necessary for the animals-—-and 
80 on to winter quarters near Kamloops, 200 miles farther south. I went on 
ahead with my own and with tho pa nply train, and wo roached the mouth of 
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Quesnello on the 23rd of October. Here I found Division M encamped. They had 
completed the survey up the Stewart River Valley to the mouth of the Chilacoh, and 
eome down the Fraser----bringing all their stores and luggage in the boats which they 
had constructed at Téte Jaune Cache, and used on the Fraser River all the season. 

Larranged that Mr. Jarvis, with a small party, should make a winter journcy 
across the Rocky Mountains, by the Smoky River Pass, thence to Kdmonton and 
Fort Garry; the rest of the Division going by stage and steamboat to Victoria, 
where they arrived on the 3kst of October. — Divisions N and X travelled with their 
Leelee to Clinton, thenee by stage to Yale, where they met Division Y, which 
rad been surveying the lower canyons of the Fraser, and they all arrived together in 
Victuria on the 18th of November. 

I was detained on the mainland settling accounts, and by various business, and 
did not loave Kamloops till the last of the pack trains had arrived, and the horses and 
mules placed on their winter pasturage. 

I then went homewards by the Nicola valley, in which I was overtaken by a 
heavy snow storm, on the 23rd November ; and on reaching Lytton, by the waggon 
road, on the evening of the 24th, [ found the snow there over two fect deep. 
It took us five days to travel thence to Yalo, a distance of 57 miles, walking, sleigh- 
ing, canocing, and on horseback, at different stages of the journey, the snow being, on 
tho avorage, fully three fect deep, with heavy drifts at intervals. 

Tho deep road cuttings on the lower canyons of the Fraser were filled up with 
snow, and together with the steep rocky ribs of the mountains, were coveret with 
glare ice, in which we had to cut footsteps, and thus laboriously thread our way. A 
slip or a false step would have been certain destruction, insuring a headlong fall over 
the almost perpendicular cliffs into the boiling torrent beneath. 

T arrived at New Westminster on the Ist of December, where [ met Mr. John 
Trutch, whose Division (V) completed the survey to the head of Burrard Inlet on 
the 2nd of December. Next day we all arrived at Victoria in company. 


Instrumental Survey from Fort Hope to Burrard Inlet. 


This line was intended to be common to Routes Nos. 1 and 2, which diverge at 
Kamloops, and re-join cach other in the valley of the lower Fraser at Fort ILope. 

But a careful examination of the right, or north bank of the Fraser, showed that 
from Yale downwards, to nearly forty miles below Hope, the banks of the river are 
vory unfavourable for a line of railway, and there would be a very large quantity of 
rock excavation, some tunnelling and heavy bridging. 

Tho line was, therefore, surveyed from Fort ope down the left or south bank 
of tho Fraser, 47 miles, where it crossed the River, near St. Mary’s Mission ; il was 
then carried down the north bank to Maple Ridge, 65th mile; thencein almost a direct 
line to Port Moody, at the head of Burrard Inlet, crossing the River Pitt at the 70th 
mile, and reaching Port Moody at 75 miles from Hope, where the survey was stopped 
on account of the lateness of the season and bad weather, 

The left bank of the Fraser at Fort Ilope is about 130 feet above sea level, but 
the survey was commenced at a point on the slope of the mountain 271 feet above 
tho sea, so as to conform with the gradient of the line coming down the Coquihalla 
Valley. From this, the line ison broken and rocky side bills and gravel benches, 
with a falling gradient of 1:50 per hundred for a little over a mile to the valley of 
the Quickholum River, an impetuous mountain stream 150 feet wide, wiiha fall of 25 
feet to the mile. 

Thence to tho end of the fourth mile, the lino runs on a flat, but in the next three 
miles tho river washes tho foot of a precipitous mountain slope, along which the line 
runs over slides of loose rock and high, narrow benches, crossing the River Oquisablus, 
100 feet wido, between tho sixth and seventh mile. On this section of seven miles 
the works would be for threo miles heavy ; the balance being light or medium, 

Tho line then traverses a flat six miles in length, crossing the River Shalo, 100 
fect wide, noar tho tenth milo. ‘Tho work on this section would be light. 
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From the 13th to the 17th mile, the bank of the river presents a very irregular 
line, and the rugged and broken slopes of the Tenas mountain come down almost 
perpendicularly at the water’s edge. The line had, therefore, to be carried through 
a pass at the back of the mountain, with gradients of 1 per 100, rising on one side 
and falling on the other. On this section, there would be very heavy rock cutting 
and a tunnel 900 feet long. 

From the 17th to the 24th mile the line runs over undulating ground, crossing 
at intervals the rocky spurs of the mountain, and passing behind the Indian village 
of Cheam between the 22nd and 23rd mile. The works on this length would bo 
medium, 

From this to the river Sumas near the 39th mile, the line crosses a low flat, 
subject in part to overflow from the Fraser. It crosses the Chiliwback river, 326 feet 
wide, near the 33rd mile, and between that and the 36th mile it passes behind the 
Chiliwhack mountain, a detached mass of rock, one face of which is washed by the 
Frasor. The River Sumas is 300 fect wide. This section may be divided thus :— 
For 5 miles on which the lino is above flood level the works will be light ; on 5 miles 
where it isa little below flood level, they will be medium, and on the balance, which 
is subject to overflow three to ten feet, the works will be heavy. 

From the 39th mile the line surveyed runs for about two miles on a narrow strip 
of land between the base of the Sumas mountain and the river Fraser, on which it is 
not practicable to construct a railway; the line would, therefore, have to be thrown 
farther into the slope of the mountain, involving heavy rock cutting and a tunnel 
about 1000 fect in length, rip-rap and other protection works being required at 
several points. 

The next two miles is on a low flat subject to overflow two to six fect in depth ; 
and intersected with several streams. At the 43rd mile the Fraser again strikes tho 
foot of the mountain and the line is on the rocky slopes for a mile and a half, in 
which there would be very heavy rock excavations and a tunnel 1,500 feet in length. 

The balance to the crossing of the Fraser, between the 47th and 48th mile, is on 
low ground subject to an overflow of one to three fect. 

The crossing is at a narrow part of the river Fraser where the banks are low ; 
tho breadth of waterway is 1,400 feet, depth at high water 57 feet, bottom gravel and 
sand. ‘To get propor curvature on the north side of the river 1,600 feet of bridging 
would probably be required. : 

From the crossing of the Fraser, the line was carried for six miles on high 
benches, some distance from the river, to avoid the low ground subject to overflow ; 
these benches are so broken with deep gulches that the works would bo very heavy, 
a line has therefore been projected, as shown on tho plan, following the low ground 
by the side of the Fraser to the crossing of the river Stave, a distance of seven miles. 
This flat is subject to but a slight overflow, and rip-rap or other protection works 
would be required, but the works would not be heavy. 

The river Stave is 900 feet wide, and its extreme depth, where the line crosses 
it, is 31 fect, with a hard bottom of clay and coarse gravel. It drains a large lake, 
some twelve miles distant, and does not flood heavily or bring down much drift- 
wood. 

Irom the river Stave the line follows the north bank of the Fraser very closely 
for cleven miles, in which the gradients are undulating; on eight miles the work 
would bo light, and on two miles it would be medium. 

The line leaves the Fraser at the 65th mile, and in two miles reaches the Pitt 
meadows, which are about four to five miles wide and subject to an overflow of two 
to five fect in depth. They are intersected by a number of sloughs, and the River 
Pitt crosses near the 70th mile, This river, at the narrowest place where the line 
crosses it, is 1,240 fect wide; extremo depth, 60 fect; bottom, clay andsand. It drains 
a largo luke of the same name and its current is two knots an hour. The rise of tho 
tido is five fect. 

From tho odgo of the Pitt meadows, at tho T1st mile, tho ground continues low 
and wot fora milo and a half—covered with cedar, spruce, fir and alder, and is crossed 
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by the River Coquitlum, which is hore divided into seven branches or sloughs; these 
could probably be all brought under one bridge. 

Thence to the end of the survey, within a mile of Port Moody, the line runs over 
a high gravel ridge, and the work would be medium. 

No survey has been made on the shore of Burrard Inlet to English Bay, but the 
work would probably bo medium, and the total distance from Fort Hope about 93 
miles. The works ‘on this Division of tho line will avorage heavy, owing to 


the groat quantity of bridging, togethor with the rock cuttings and tunnels. 


Trial Location Survey from Yale 14 Miles up the Valley of the Iraser, 


The average fall of the river on these 14 miles is seven fect per milo; but for the 
railway line, with curves of 5°, or 1,143 feet radius, gradients of 1 per 100, or 53 feet 
por milo, rising and falling alternately, had to be used for half the distance to keep 
the heavy rock excavations within practicable limits. 

rom Yalo the works for the first two miles would be extremely heavy, rvequir- 
ing two tunnels; one, 3,860 fect, and the other, 800 fect long. for the next five 
miles the cuttings would not be so heavy, but they would be nearly all in rock. 

From the seventh mile to the Alexandra Suspension Bridge, a distance of five 
miles, the mountain slopes recede a little, leaving gravel benches between them and 
tho river; on these there would not be much rock, but rather heavy gravel cuttings. 
In this section the line crosses the Spuzzim River, which would require a bridge 
of three spans of 100 feot cach. 

From the Suspension Bridge, the survey was continued two miles farther up on 
the right bank of the river, in which distance the rock cutting would be heavy, and 
a tunnel 1,625 feet in length would bo required. 

This survey embraces what is called the Little Canyon of tho Fraser, and from 
it we have obtained quantities by which the approximate average cost por mile of the 
heaviest sections of the line may be ascertained. 


Trial Location Survey of that part of Route No. 4 from Lake Williams across the River 
Fraser to the Chilcotin Plateau. 


''his survey commences near the foot of Lake Williams, at a point on the line 
surveyed in 1872 and immediately crosses tho José River; it then follows the 
benches on the south sido of the same, instead of the bottom flat of the valley as the 
former line did. 

These benches are very irregular in height, and, at intervals, are broken away 
altogether by heavy land slips, leaving loose clay and gravel slopes ; in some cases a 
portion of the bench is left standing with a perpendicular face. 

In order to get above these on to safe ground, we had to commence at once with 
a rising gradient of 60 feet per mile for three miles ; this gradient, however, can be 
reduced by bringing the line down the south side of Lake Williams, and commencing 
to rise further back. 

In the next three miles, there is a descent of 90 feet, with varying gradients, 
and the line crosses the point of a rocky spur in which there would be some heavy 
cutting and possibly a short tunnel. 

The line then Commences to turn southward as it enters the valley of the Fraser, 
and it gradually approaches the river, which it reaches at the end of three miles, in 
which the descent is 290 feet. The works from Lake Williams to this point. nine 
miles, would bo rather heavy, and the steep gradient of the last three miles can only 
be reduced by increasing considerably tho quantity of excavation. 

'Tho line crosses the Frasor whore it is 1,100 fect wide between two rocky cliffs 
rising to a height of 390 fect abovo the river; this would have to be bridged with one 

span. 
This onables us to avoid a great deal of heavy rock cutting and tunuelling on 
the west sido of tho Fraser, oncountored on tho lino of 1872, the tunnelling being 
reducod from 3,500 to 800 fect in longth. | 4 
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The line then bears in a southerly direction down the valley of the Fraser 
twelve miles, but gradually leaving the river and rising on tho slope of the valley 
with a gradient of 75 feet per mile, to the lateral valley of Shoop creek, up which 
it turns westward, rising at tho same rate for seven milos to the Chilicotin plateau, 
about 3,200 feet above sca level. 

On the first 13 miles from the crossing of the Fraser the works would be heavy, 
chiefly rock cuttings, with 800 fect of tunnolling as above stated. On tho restof the 
distance the works would be light. 

Tho survey was carried two miles beyond the last point, and can bo connected 
with that of 1872, by easy gradients and light works; it shortens the Route No, 4, 
six miles. 


Re-survey of part of Route No. 4 between Canim Lake and the Valley of the Clearwater. 


This survey was commenced at the foot of Canim Lake, and continued ona high 
level, so as to get on the top of the bluff, near the foot of Lake Mahoud and avoid 
the tunnelling, estimated one mile in length, on the line of 1872; but this led over 
80 many deep gulches on the mountain sido that it had to be abandoned. It was, 
however, ascertained that a line could be had from the plateau at the head of Lake 
Mahoud with easy gradients and moderate work to tho foot of the bluff near the lower 
end of the lake. 

A. survey was accordingly made around the foot of the bluff, a milo and threo 
quarters in length, and a fow foct above the level of the lake; and, by using in two 
places curves of 955 feot radius, it was found that the tunnelling can be reduced to 
four short lengths aggregating 2500 feot. 

The survey was then continued from tho foot of the lake down tho valley of its 
outlet to the junction of tho latter with tho Clearwater, 3} miles, by which it is shown 
that the heavy rock cuttings can be considerably reduced; the tunnel, however, 1800 
fect in length, remains the same, but the deep ravine on the former line can be 
altogether avoided. 

Tho survey was not carried any farther, as enough was done to show that 
by careful location surveys, the very heavy works on this part of the line by the 
former survey can bo greatly reduced. 


Route No.6 Yellowhead pass to Bute Inlet. 


This line branches off from Route No, 1, on the southern slope of the valley of the 
Upper Fraser, 40 milos west of the summit of Yellowhead Pass, and continues in the 
valley of the Fraser, gradually descending the slope till it reaches the bank of the 
river a little below Téte Jaune Cacho. 

Thence, the valloy takes a course nearly north-west, in almost a straight lino of 
140 miles to the Grand Rapids; in which it varies in breadth from one to two 
or three miles, and is densely covered with spruce, balsam, cottonwood and cedar of 
large size. The bottom of the valley is composed of an alluvial deposit of sand, 
gravel and silt, with blue clay in some places, through which the river has cut its 
way in an exceedingly tortuous line, striking the foot of the slopes on either side 
alternately. 

The mountains on each side of the valley are very high, many of them capped 
with permanent snow ; but after passing the River Shushwap, 83 miles from Yellow- 
headpass, they decrease in height and recede further from the river. 

From the head of the Grand Rapids, the line takes a genoral course nearly west, 
passing the north end of the Cariboo range of mountains, and in 60 miles it again 
strikes the Fraser River and crosses it near Fort George; thus cutting off the great 
bend of the river and saving 40 to 50 miles in distance. 

' From Fort George the line follows up the right or south bank of the River 
Stewart 15} miles to the month of the River Chilacoh; thence up the valley of the 
Jatter 40 miles to the bend of the valley, whence the line continyes in a south- 
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westerly course 20 miles across the telegraph trail to the Black Water Valley ; which 
it follows up 15 miles to the mouth of the River Nazco; thence up the valley of tho 
latter gouth-westward and across the divide into the Chilicotin Valley, which it follows 
down 20 miles nearly south, It then leaves that valley, taking a south-west course, 
by Puntzee Lake and the Chilancoh Valley, to the foot of Lake Tatla, 436 miles from 
the summit of Yellowhead Pass. Ifere it joins Route No. 4, and the rest of the dis- 
tance through the Ilomatheo Pass to Bute Inlet is common to both routes. 

In describing the engincering character of this line, the mileage is commenced 
at the summit of the Yellowhead Pass, so that it embraces 4) miles of the Ronte 
No. 1, described in the Progress Report of 1874, which, this survey being only pre- 
liminary, it is not necessary to report on here, as it will be referred to in a subsequent 
report when the surveys are completed. 

rom the 40th to the 48th mile, the line runs on precipitous rocky slopes with 
a falling gradient of 1 per 100 for 5} miles, and 1:50 per 100 for a mile and three 
quarters, but these gradients could be much improved by commencing the descent of 
the valley farther back towards Moose Lake, The works, however, would still be 
heavy, as the cuttings, though of no great depth, are mostly in rock ; but the length 
of tunnelling can be much reduced, if not avoided altogether. 

After this, the line follows generally the sinuosities of the river a fow feet above 
flood level of the river, which falls at the rate of three feet por mile to the Atnah or 
Shushwap River, near the 83rd mile. On this section the works would be moderate, 
with the exception of two rocky spurs, requiring tunnels of 600 fect and 300 fect 
respectively. The principal bridging would be one span of 50 fect at 48} miles, one 
of 40 fect at 53 miles, and two spans of 100 fect, cach crossing the Shushwap River. 

The last point is 2,295 feet above sea level, and the next section extends to 
Rapide Plat at 126 miles, the line following the bank of the river as before. Rapide 
Plat is 2,113 feet above sea levol; tho fall of the river in a distance of 43 miles 
being 182 fect, or a little over four feet per mile. 

The earthworks on this section would be moderate, except on two clay slides, tho 
united lengths of which are 1,300 feet, which would require some protection works 
at thoir foot. There are only two important streams to be bridged.---Castle River, 
at the 86th mile, 100 fect wide, and at the 121st mile, a river 100 feet wide. 

From Rapide Plat, 126th milo to the junction of the surveys of Divisions 
M and N, at 158 miles, the fall of the river is 85 feet, or under three 
feet per mile by the line which cuts off some of the bends. The gradients on this 
section are undulating ; the heaviest is one per 100, where the line leaves the bank 
of the river and rises to the higher benches, to avoid land slides and consequent 
heavy works. 

Tho works on this section of 32 miles will be generally moderate, the heaviest 
being a cutting through gravel 1,100 feet long, and 35 to 40 feet deep, and 
crossing a gravel slide 300 feet long. The material from the first would 
be required for ballast, and the slope of the latter might be cut into, 
and the material used for the samo purpose, or cast into the river. 
There is a clay slide, 900 feet long, with springs of water in it, which 
would require drainage and heavy protection works. Onc bridge of 50 feet span 
would bo required over River No. 2. 

From 158 miles to the head of Grand Rapids, the valley is wide, and the flats 
adjoining tho river are low, so that the line docs not follow it so closely, but cuts off 
many of the bends. The fall of the river in this distance, 27 miles, is 50 fect, or less 
than two feot por milo, and tho gradients are easy, with the exception 
of one of 1:25 per 100 for a mile and a quarter, which, however, may be reduced. 
Tho earthworks on this section would, generally, bo moderate, the bridging of one river 
120 feot wide, and two of 50 feet oach. 

From tho 180th to the 185th milo tho valley narrows in towards the canyon at 
Grand Rapids, and there are no benches, the clay slopes, well wooded, coming to the 
wator's edge. On this portion tho oarthworks would be rather heavy. 

Tho River Frasor near the Grand Rapids, at the 185th mile, is 2,009 feet above 


—- ii co ene 


ry § “il } oe, Wa pV ear A, 
¥ ab Pi th / i by 7" 
REM ehe “cin tmalhlt 
peony a are yey See a ee 
/ iv ay? an ii wa Py wip eM Hi ep ph. Lue 4 iene , bee i ; ' ey re) if; tus i 


Or ey ee a 
ls 


Poa oa Sis 


‘* py dhs a's Papa! phish ry f 
7 oot aa 4 F 


rony resort nestor OB : 

a ta 9 a Parr ay mee Dy f 
Ail alt anos a 
iunah ‘ind t ea "7 arabe —P 


mid poet 

“what bah line baneeltuaen One ~atting Awedleht 
A, meld OF oftet ter tee onde to ater bell tn tia 

; ol biinew inhiow nat will / when 


VOR Mane fost Gt ‘ew atoneerg ” 


ann ‘dled wh doNT OF te nage wan . 
ot ad) sa ach mahhews doay elie {%a4 


Dt sbwnlen Solbooa jon ad} Ties Sovet apa peas at 
| “ obapedt  ayeled ache nds Wy aad ont) jtnadtot aot | ar 
wali TD Wh tote tei Wa Gavi ead te wll rod dae ' j A wi pes, 
“ sPSLNe Neha INT ORE AO RTM 8 ie edd as Ye 
ats panel lx Ch Gd Ge toe Shirebeirid to onidion 2) ay adrowdras en 
ive wEsitw ngs Onin ante move ew jolt We J ne avin ee bodinn 
fir * peed wll iw RG sed oe: apni sah ee owt rier mm oodT 


rivdd ty 
har Stl DOT wala 4 nine les Ae buen” ahiw gadt OT whine M88 odd dy 
ieceid aig PE Wi ete ag ty Ged: ee a mbiast ane! ag iol : pool | ma: 
ye Tait ya 8 o o ‘$evhy “Ads lg "he ae ool AL og W hae He ea oe 
re cht ab aRAhGE, g Murch fy ta oivow Ne Glin dolly. oe ong ed olny dee? Witar 
dene rods. siprganey nit acti wen a wy. je. A ah vari ody bas Sols ave We 


ye = are TT a 
—— 
= 


anges cuan ine eile hoek hints cor anki lad “edgid adi ob mer tig seyie odd % wf i . ay 
1 geabeoer rand i Viage e 
‘vend ody lave biven ‘yf texapettyy al vad, wit 1) site ne Ni ‘ Ao wihnew ae as" ~~ 
Lite 1 76s) Oh 4. 20 tien rh te) OOL 4 pe aha nilian # PA’ 
ses ra tb) etrevdt loteotaek ad wit Jat? Ime £ Bae ares ae * 
eh 1nd od obeilany NON OW) Te Anete ade. i senttnd wi dipinpes wh it 
OO A dae a Nona beh all ats Been Lat ys devas iin pp ar: 
’ coh Ab A dota: ys ype A ial cel. Oe | otis ysin a ob -ctot o a 


paeys logy Og bo ep hdr ond aire Merits Ad bert oy Lp inate oymviunl miapor iol wavey on a 
AE oD eve bein pet od Glaow |) po 


' MeO att Kage bin ab yullay dds biped Inui) a OW) wells 2G poche a yell! 
te Mie Hind neil at aE. erate doves anh easil ind) ne ae woven wily oa ec eV 
WOE Hy gan, OD a) nstiet WS oorepillh abd) cil You ® iid HS 
) ecanina wld Adie yuna wit utepivery ‘odd coe alin re i 
‘beseber mal qaar jovownl erry Ah a8 Wl wy se hey A’ 
Veit ae Moyer ad atirvabbay hd oe tlarroctay rhea mid? av eobontliyas Aires 
I ph 08 To owl ban pith re: dort car vo 
we naan AW sinew Op Nh HE roti adl alm edt nt MYOME dd} sent n fa 
Oi) cl perme dda sn’ poqels eel wall, Leds gail) he, hearth) : 


erwod i wheubdrina nah ail 40 «rahe 
‘ oe Nat aaa ‘wait seu} to ont a 


— 


which 
of tho 
ollows 
ourse, 
from 
ie dis- 


enced 
Ronto 


y pre- 
squent 


3 with 
| three 
vent of 
till bo 
longth 


L above 
nah or 
derate, 
00 feet 
es, ONC 
River. 
ends to 
Rapide 
3 miles 


les, the 
works 
River, 


ivisions 
- three 
on this 
0 bank 
joquent 


oavicst 
sp, and 

would 
it into, 

river. 
, which 
ot Span 


the flats 
cuts off 
» or less 
xception 
roduced, 
no river 


inyon at 
Zz to tho 


ot above 


e- 


nn ea ee 4 


sea level, and near Této Jaune Cacho, 48th mile, it is 2,380 feet; so that in this 
distance of 137 miles by the line surveyed, the fall is 371 feet; but, by the river, the 
distance is nearly 200 miles, so that the average fall is under two feet por mile. In 
this distance there is one rapid about a mile long, in which the river flows at the rato 
of about six miles per hour, and a short riffle only visible at low water. By a 
moderate outlay the river could be made navigable for steamers of light dranght the 
whole of the distance from Téte Jaune Cache. It is 200 to 300 feet wide near Tete 
Jauno Cache, and increases from 500 to 700 feet before reaching Grand Rapids; at 
high flood it overflows its banks in some places, 

At the head of Grand Rapids, 185th mile. the line leaves the Fraser Valley and 
takes a genoral course nearly west, turning tho north end of the Cariboo range of 
mountains: it re-enters tho Fraser Valley and crosses the river below its confluence 


_ with the Stewart, near Fort George, 245 miles from Yellowhead Pass. 


The height of the Fraser at the head of Grand Rapids is 2,009 feet above sea 
level, and at Fort George it is 1,879 fect; but between these two points the undula- 
tions of the land are considerable, as the valleys of Bear and Willow Rivers have to 
be crossed, and the altitude of the highest divide, which is between Willow River and 
the Fraser, is 2,445 fect above sea level. 

The steepest gradients on this section aro 1 per 100, rising and falling, making 
together un aggregate length of about 19 miles. The longest of these is about eight 
miles. 

Tho excavations, for the greater part in clay and gravel, would be of no great 
depth, and may be classed as light and medinm work. The rock cuttings, although 
not deep, areon a rough hillside, and should be classed as heavy works ; the following 
would be about the proportions: Light works 16 miles, medium 24 miles, and heavy 
works 20 miles. 

The bridging would be: Bear River 3 spans, viz., two of 100 feet each 55 fect 
high, and one of 250 fect over a rocky gorge 170 feet deep. Willow River, one span 
of 100 fect ; Yul River one span of 40 feet. 

Tho next is the Stewart River section, commencing at the Fraser and following 
up the right orsouth bank of tho River Stewart, on a series of benches 80 to 100 feet 
above the level of the river to the mouth of the River Chilacoh 15} miles. Tho 
Stewart falls in that distance 101 fect, or a little over six feet per mile, the height at 
the mouth of the Chilacoh being 1,980 feet above sea level. The formation level of 
the line is 2,025 fect above sea level. There is only one gradient of 1 per 100 for 
three quarters of a mile; the rest are very easy. 

Tho soil is gravel, sandy loam, and clay, covered with small black fir and groves 
of aspen, with a few balsam trees. 

The heaviest work would be an embankment half a mile long and 15 to 25 feet 
high. Of tho balance, 12 miles would be light work, 1} miles heavy side hill cuttings, 
and 13 miles medium. 

The Chilacoh section commences at the junction of the Stewart and Chilacoh 
valleys, 2604 miles from Yellowhead Pass. 

The line follows up the latter valley 38 miles, in which the rise is 350 feet, and 
there is only one gradient of 1 per 100 for a mile and a half, in rising to the canyon 


_ between the 280th and the 281st mile. The rest of the gradients are very casy. 


The earthworks throughout this section would be light—nearly all in alluvial 
deposits; but the river, 60 feet wide, meanders from side to side of the valley, causing 
heavy land slips where it strikes the slopes. To avoid these, it will have to be 
bridged several times, and at some places diverted, so that the work may be classed 
30 miles medium, and 8 miles rather hoavy. 

Tho point on tho platean where tho line leaves the Chilacoh valley, at 298 miles, 
is 2,376 bot rbovo son lovol, and from this, over the divide and down to the bottom 
flat of tho Blackwator tho distanco is 20 milos, on which tho gradionts aro undulating, 
tho highost boing 40 feot por mile. ‘Tho lino crossos tho tolograph trail near the 310th 
milo from Yellowhead Pass, at an elevation of 2,660 fect abovo soa level. ‘The 
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highest point of the divide is 2,686 fect, al 313 miles. On this section there would 
be three miles of rather heavy earthworks and the balance would be medium. 

It is probable that by a deviation of the line further to the west it could be 
shortened three or four miles without materially increasing the gradients. 

The height of the last point, in the valley of the Blackwater, is 2,535 fect above 
sea level, thence the line follows up that valley to the mouth of the Nazco River, 
near the 332nd mile, which is 2,755 above sea level, thus rising 220 feet in the 14 miles, 
with variable but casy gradients. } 

Of this length 63 miles would be in rock cutting, and consequently the work 
would be heavy; on the balance of the distance, the work would be medium; tho 
bridging of the Blackwater would be about 150 feet in length. 

From this, the survey was carried up the Blackwater valley 70 miles, the general 
course being a little to the south of west; thence it made a sharp angle to a south- 
easterly course across a high divide to the Cluscoh Valley. 

But it is proposed to carry the line up the Nazcoh Valley so as to cut off this 
enelt by which a great saving in distance will be effected. This is now ascertained 
to be practicable, the summit of the divide being 3,700 feet above sea level and the 
ground favourable. 

This would rejoin the line surveyed about 402 miles from Yellowhead Pass, at a 
point a little to the north-east of Chisieut Lake, in the Chilicotin Valley, 3,422 feet 
above sea level. 

The character of the works in this section can only be ascertained by an instru- 
mental survey. 

The line then descends the Chilicotin Valley with casy gradients, crossing the 
river between the 406th and 407th mile, at an clevation of 3,300 feet above sea 
level. At the 409th mile it begins to ascend the western slope of tho valley 
obliquely, reaching the summit of the divide between it and Puntzee Lake, near the 
415th mile, 3428 feet above sea level. The highest gradient is about 32 feet per 
mile, and on the whole of the section from the 402nd to 415th mile, the works would 
be medium. The bridging of the Chilicotin River would be 100 feet clear water way. 

From the summit of the divide, the line descends with a gradient of 1 per 100 
for three and ahalf miles, and 0°70 per 100 for the restof the distance to the margin of 
Puntzee Lake, on its north side, at 421 miles, which point is 3,190 feet above sea 
level. In the whole of this six miles the cuttings and embankments would be rather 
heavy; a portion being in rock and the rest in gravel. 

From this the line follows round the north side of Puntzee Lake to its west end ; 
thence across the low divide to the Chilancoh Valley, where it joins the survey of 
Route No. 4 at 4394 miles by that survey, and 4314 miles by the present survey from 
Yellowhead Pass. 

In this last section, the gradients are undulating, the highest being 1 per 100 for 
nearly two miles in crossing the divide between Puntzce Lake and the Chilancoh 
Valley. The works on this section would be medium; the bridging of the Chilancoh 
60 fect in length. 

The rest of the line down to the head of Bute Inlet is described in my Progress 
Report, 1874. 

The line shown on the Diagram as Route No. 8 branches out of the last at a point 
in the Blackwater Valley, and takes a course nearly due wost to the valley of tho 
Kamsquot or Salmon River, and follows the same to its outlet on the south side of the 
Dean Channel. This has been partly examined and promises favourable gradients; 
and though there would be some very heavy work in the heart of the Cascade Moun- 
tains, I think the line merits consideration, and may be well worth the cost of an 
instrumental survey. 


Abstract of work done in 1874. 


Tho information gained from the survoys an1 explorations of this last season 
compictes our general knowledge of the country from the American boundary line 
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or 49th degree of north latitude to a parallel between the 56th and 57th degrees, and 
from the Pacific coast to the plains east of the Rocky Mountains, 

Wo have crossed the Cascade chain of mountains by nino different lines ; of three 
of those we have made complete instrumental surveys—one we have partly surveyed, 
and of the others we have made track surveys with compass and barometer. 

Wo have made two instrumental surveys through the Rocky Mountains ; one of 
them, by the Yellow Head Pass, has been carried eastward to a point within 130 
miles of Edmonton, on the river Saskatchewan. The Peace River Pass has been 
examined, and a party left. Fort George about the beginning of the present year to 
explore the Smoky River Pass, (the next north of the Yollow ILlead). They may be 
expected in Winnipeg some time in May next. 

Wo have ascertained that the central plateau has a general uniformity of altitude, 
from the 49th parallel to the 54th parallel of north latitude, varying from 3,500 to 
4,000 feet, but traversed by irregular ranges of hills rising up to 1,000 feet higher. 
South-east of tho Fraser the rivers and lakes are sunk deep into the plateaux and tho 
slopes of the valleys and hills are generally steep rocky escarpments. North-west of 
tho Fraser all the river and lake beds are more than 2,000 feet above sca level— 
excopt for a short distance up from their confluence with the Fraser. There is 
generally moro breadth of bottom flat in the valleys, and their slopes are not so 
steep and broken, so that there is little difficulty in finding a favourable line for the 
railway through any of them. ven the intervening hills and plateaux, though rising 
often a thousand feet above the level of the valley, ave tolerably uniform, and rock 
seldom appears on their surface, except when near the Cascade Mountains, or when 
crossing a range of more than average height. 

We have also traced the course of the watershed or divide between the streams 
falling eastward into the Fraser and westward into the tide waters of the Pacific, or 
southward into the lower Fraser between Hope and New Westminster. This divide, 
commencing at Yale, nearly north-west on one of the superior ranges of the Cascade 
chain extending to the head of Tatla Lake, near the 52nd parallel of latitude, and about 
124° 45° of west longitude. This is at the head of the Homathco Pass, and the 
height is 3,117 fect above sea level. From this point, it runs nearly due north to the 
53rd parallel of latitude; crossing the heads of the Bella Coola and Kamsquot or 
Salmon river to a point between the north branch of the latter and the head of tho 
Blackwater valley, 3,720 feet above sea level. 

From the last point, the divide turns nearly at right angles, and runs across three 
degrees of longitude, regaining the crest of the Cascade Mountains about 1275° west ; 
thence it follows the crest of the mountains nearly due north to a point beyond the 
head of Lake Frangois, which lies on the 54th parallol of latitude. In this last course 
thero are two depressions or passes ; one nearly opposite the head of Gardner Inlet being 
3,050 fect above sea level; the other is farther north, at the head of the river Kemano, 
altitude 4,100 feet above sea level. 

These are the only passes between the Salmon and the Skeena rivers, and their 
summits are so near the tide waters of the Pacific that the descent to the same is 
very stecp, and the mountains from the coast look like an almost perpendicular wall 
of rock. 

Kithor of these two passes may be reached from Fort George—on the River 
Fraser—by the Stewart and Nochaco rivets and Lake Frangois; but the valleys of 


. these rivers and the shore lines of the lakes are so tortuous that the distance to the 


Pacific coast would not be less than by the line surveyed to Bute Inlet, and the 
Works in constructing a railway would probably be heavier. 

Tho Yellow Head Pass is the best for the railway that has yet been found 
through the Rocky Mountains, but all attempts to find a favourable line between this 
and any pass west of the River Fraser had not, until this last season, been very 
satisfactory. It was therefore determined to try aline from Téte Jaune Cache down 
tho valloy of tho Fraser to the Grand Rapids; thence westward across the north end 
of tho Cariboo range, crossing the Frasor abovo Fort Georgo; thence by a serics of 
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valloys across the contral plateau to the Homathco Pass, and through the same to 
Bute Inlot. This is Routo No. 6. 

This survey has been succossful. A very favourable lino has been found, 34 
miles shorter than estimated last year; so that the route to Bute Inlot will now bear 
favourable comparison with the moro southern routes terminating at Burrard Inlet. 
The lino branching out of this and running nearly due west to tho valley of the 
Kamsquot or Salmon river, thence down the same to a point on the cast side of the 
Dean Channel, promises gradients through tho Cascade Mountains so favourable that 
it may be considered worth the cost of an instrumental survey, 


Yours, &c., 
SANDFORD FiLemina, Esq. MARCUS SMITH. 
Engincer in Chief. 


Canadian Pacific Railway. 
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APPENDIX G, 


REPORT ON EXPLORATIONS FROM DOUGLASS, GARDNER, AND DEAN INLETS, EASTWARD 
IN THE CASCADE MOUNTAINS; BY CHARLES HORETSKY, 


BELLABELLA, Norti-Wrsr Coast, Britis Corum BIA, 
November the 15th, 1874. 


Sir,—Having in view the verbal instructions of Mr. Fleming, and the written 
suggestions made by yourself, while on board the “ Otter,” during her voyage up the 


. Gardner Channel, T lett that vessel at 4 a.m. on the morning of the 8th June last, to 


join the sloop Triumph, then lying at anchor in the Bay of Kemano. The Indians 
to whom T had previously spoken, and who promised to join me at this place, did not 
mike their appearance until the 10th, and I was only enabled to begin the explora- 
tion of Manson’s route on the 11th. 

My party consisted of two white men engaged in Victoria—and four Indians 
from the Kitlope village. We proceeded up the Kemano River, a distance of ten 
miles, by canoe, having to contend against a very swift current in which the poles 
had to be used from the outset, The valley of the Kemano is from half, to three 
quarters of a mile wide, and is walled in ‘on either hand by huge and precipitous 
masses of gnoiss and granite. Tho rivor flows through a low and uniform bottom 
composed of sand and boulders, covered by a thin stratum of vegetable mould 
which supports a ¢rowth of spruce, balsam, poplar and cedars, The stream is split 
up into many channels, inimense piles of drift wood obstructing the navigation, and 
hearing witness to periodical freshets of great volume. Immediately above the con- 
fluence of the Penteuchltenay, a stream flowing into the Kemano from the north- 
east, and up which my route lay, we landed the canoe, packed our provisions, and 
proceeded on. ILitherto, the rise had been but trifling—190 feet in ten miles—but, on 
commencing the ascent of tho Penteuchltenay « mere mountain torrent, tho 
ground rose so abruptly that I quickly became convinced of the impracticability ot 
the route. I, however, determined to proceed as far as the watershed, so as to obtain 
an idea of the clevation of the plateau in rear of the range. Manson’s old trail being 
but seldom visible, the ascent sharp, and numerous obstacles obstructing our way 
we advanced slowly. Three miles above the canoe encampment, we came to a heavy 
snow-slide originating from the heights on our left. This avalanche had cleared ‘a 
passage through heavy greon timber, snapping stout spruce trees off, short, close to 
the ground, and now, not only filled the bed of the stream, but had actually reached 
& considerable way up the opposite side of the ravine. Ag we advanced, similar 
avalanches were passed, and whorever they had taken place, fragments of rock and 
debris of timber strewed the ground in the vicinity. Besides these very serious 
obstacles, slips of the rocky masses above appeared to bo of frequent occurrence, 
large quantity of rocky fragments lining the river, and greatly hindering our progress, 
From these causes it was quite evident that, ut certain periods, the passage of this 
ravine must be attended with considerable danger. Towards tho head of the ravine, 
glaciers began to appear. Eleven miles above the canoe camp, the ground rose very 
abruptly indeed, and threo miles further on, the Summit Lake, situated at an cleva- 
tion of 3,769 fect above the sea lovel, was roached. It will bo thus seen that, ina 
distance of 14 miles, we had ascended 3580 fect, an extremely steep rise, and quite 
unavoidable. Tho Peontouchltenay is fod principally by tho Summit Lake, 
immediately below which, tho ravino closos ontirely, in tho form of a semicircle, 
Upon veaching tho summit Lake, an irregular shoot of wator covering an area of 
threo quartors of a square milo, wo found it yot icobound, but dangorous. Wo woro 
in os ec obliged to scalo tho high mountains on tho east sido, and, aftor a 
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dificult and hazardous walk over huge snow banks, covering at intervals, ravines of 
treacherous depth, where a slip would have endangered both life and limb, we finally 
descended to and reached the Summit—4,114 feet above sca—and situated one 
quarter mile cast of the lake. Jlere snow covered the ground to a great depth. 
Irom this point we beheld ascene of surpassing grandeur. Southward, a perfect 
sea of glaciers obstructed the horizon, while to the cast, a precipitous descent led to a 
deep valley 1,200 or 1,300 feet beneath. Bald, rugged mountains terminating in 
peaks elevated 3,000 to 4,000 feet above the eye, towered above huge glittering 
masses of ice held in their vast chasms. <A terrible silence, broken only now and 
again by the dreadful crash of some falling avalanche, reigned over this scene of 
desolation. 

In a cistance of two and a half miles from the summit, we reached the “ First 
Lake” of Manson’s report, situated betwixt two of the spurs of the range in the 
valley above mentioned, and at an clevation of 2,863 feet above sca level. Into it 
flows a large, glacier-fed stream from the south, the lake waters draining towards 
the north-cast, and probably joining the Nechaco. 

From this point I determined to retrace my steps, as the nature of the ground 
gone over appeared to render a journey to Lac des Frangois, by this route, useless. 
Returning, | had an excellent bird’s-cye view of the narrow ravine of the “ Pen- 
teuchltenay,” from a point slightly south-west of the Summit Lake, and was also able 
to distinguish the sloop at anchor in Kemano Bay, bearing south 29° degrees west 
magnetic, and distant about twenty-four miles. I revurned to the sloop on the 17th 
June, having been absent nearly seven days. 

The Bay of Kemano is situated on the north side of the Gardner Inlet, about 
sixteen miles from the Kitlope River, and in latitude 53° 31’ 30” nearly. It is about 
one milo deep and three-quarters wide. Adjoining there is very little available land. 

It having been understood in the course of our conversation on board the “ Otter ” 
that the examination of the Kitlope river might be deferred until tho close of the 
season, I now expressed a desire to Mr. Richardson of the Geological Survey that we 
should, at once, procecd to the Kitimat, that gentleman having by this time, completed 
his researches in this locality. We accordingly weighed anchor on the evening of the 
19th for the head of the Douglas channel. Clio Bay was reached on the morning of 
the 21st, calms and baffling winds prevented our reaching the lower village before 
tho afternoon of the 22nd, and it was not until the morning of the 27th June, that I 
was cnabled to start inland. Before going further, it is necessary to briefly describe 
the head of this Inlet. JXitimat Inlet, a continuation of Douglas channel, terminates 
in about latitude 54° 00’, aud here, a largo stream of the same name, enters it. 
South of this river’s embouchure the estuary is several miles wide, with bold rocky 
shores, and is very much exposed to southerly winds. North-cast from tho river 
mouth there is a pretty large bay blocked up at the entrance by a vast accumulation 


of silt derived from the river, but through which, and closely hugging the cast shore, 


a narrow and shallow channel affords an entrance for small craft. In the immediate 
neighbourhood the ground is low, especially on the north side, where tho wide, level 
valley of the river begins. This valley is about four miles wide, and extends for a 
vory long distance northward. From an elevated position I had a very fine view of 
it, and I am tolerably certain that easy ground intervenes between the head of this 
Inlet and the Skeena river. I may remark that, in no other locality, during the 
season’s operations, did { see such an extent of level land. 

Having, after much delay, engaged Indians, I put up provisions for 
sixteen days, and started in search of a pass to the  castern plateau, 
I must remark that not a scrap of information could I obtain from the 
Indians, who made the most contradictory statements regarding routes, and 
at the very outset, led me entirely astray, persuading mo to take the right hand branch 
of the river. Up this stream we poled, and at a distance of eleven miles from tido 
water were obliged to abandon the canoes, the river being no longer navigable. I 
need not enter into a detailed account of this journey, the section shewing the impossi- 
ble nature of the valley, which soon became a mere ravine terminating in the usual 
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semi-circular form, and leading only to the nucleus of tho range, Irom the source 
of this stream I, however, discovered indications to the north-west, of a route through 
the apparently impenetrable mazo of mountains, and hastily returned to tide water 
for the purpose of fitting out afresh for an exploratory journey up the main Kitimat. 

From the 6th July—tho date of my return—until the 17th, it rained so persis- 
tontly that it was out of the question to attempt the ascent of the River Kitimat, now 
so much swollen by the heavy rains that its navigation had become hazardous. On the 
morning of the 17th we set out again, poling the canoes against a stiff current, and 
reached the fork of the Lachaques, six miles from the sea, in three hours, In 
this lower portion of the stream tho channel had undergone some change in its 
appearance since our last journey, the late freshet having swept away sundry drift 
piles, now ones being deposited in other places; the water had, however, fallen very 
rapidly, so that we made fair progress. 

Following the main stream for twenty-two miles northward, through a wide and 
uniform valley, in which, during this distance, the average grado of the river was 
nearly 15 feet per mile, we took a sudden bend to the right, the stream now flowing 
through an opening in the hills forming the eastern boundary of the main valley. 
For a mile or more this lateral valley was narrow, but practicable; it then widened 
for a short distance, and again becamo contracted, until, when 12 miles from tho 
“ Bend.” it widened to tho extent of a mile, and so continued to the head of naviga- 
tion, forty-one miles from tide water, where the elevation of the river bed is nino 
hundred feet above the sea, and whence, to the twenty-third mile, the average inclina- 
tion is thirty feet por milo. At this point, a ridge or saddlo stretches right across the 
valley, and through it the north, and two other forks, cut their way in rocky canyons. 
Below this, the level portion of the valley is nowhere much clevated above the river 
bed, the banks being generally from six to ten fect high, and of asandy, gravelly 
nature, the counterpart of the Kemano. 

At tho lower end of the canyon of the north fork, we hauled up the canoes and 
camped for three days, during which the rain poured in torrents, rendering it 
impossible to move. After almost fruitless endeavours to discover the general 
topography of this unknown region, we struck over the ridge, following the north 
fork, which, above, flowed through a steep and narrow ravine encompassed by 
mountains of g reat altitude, and alone gave hopes of leading to a pass through the 
Cascades, the other branches having already been recognized as those T had seen 
and traced to their sources in glaciers, from a high mountain near the source of the 
TLachaques. For ten or eleven miles more we followed this stream to its source in 
a glacicr, 3,000 feet above sea level. At this point, abrupt mountains walled in the 
head of tho ravine, while, beyond, to the eastward, still higher masses barred the 
way. From the forty-first to the forty-cighth mile, the mountain slopes are very 
precipitous and subject to rock slides. From the forty-cighth to the fiftieth mile 
the ravine bends sharply to the north, becoming still more contracted, and rising in 
that distance about eleven hundred fect. Two miles higher up is the glacier source 
already mentioned, surrounded by mountains elevated 2,000 feet and upwards, 
above it. How far those mountains extend to the east, I do not know, the fog and 
rain which provailed preventing a view in that or any other direction. % 

A profile of this journey is herewith furnished. No photographs were taken, 
the never-ceasing rain rendering it impossible to use the photographie plates. — This 
is to be regretted, as a view of the terrific scenery near the source of the North 
Fork would have better described that region than it is possible for me to do here. 
I may mention that to obtain this view no efforts were left untried, the camer: 
having been taken up to an clevation of more than 5.000 fect for that purpose, but a 
blinding storm of hail put an effectual stop to any attompt in that direction. [rom 
tho same causes, observatious from the latitude had to be abandoned, and after 
waiting as long as possible for an improvement in the weather, I returned to tide- 


water, rejoining the sloop on tho 30th July. 


Immediately, or not very far cast of the Glacier Source of the north fork of 
the River Kitimat, the Indians tell me that, when hunting sheep on the mountains, 
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some of them had scon a rapid little stream flowing north-westward towards tho 
River. Skeena oe *k * * * ith Seine 

On the 3st July, we took onr final departure from the “ Kitimat,” anchoring 
for the night at the lower village. The next morning, at 3 am., we weighed for 
Bellabella, where, owing to the calms and adverse winds, we did not arrive until tho 
evening of the 8th August. 

Mr. Richardson, of the Geological Survey, being now desirous of returning 
to Victoria, if was arranged that he should take passage by the “Otter,” and that 
I should proceed with the sloop to the head of Dean Channal. Accordingly, I left 
Bellabella on the 12th, reaching the “Tsatsquot” River (at the head of the channel) 
only on the 19th, being delayed by calms and baffling winds. At this place I at once 
engaged Indians, and leaving the sloop in charge of Captain Douglas and James 
_ Anderson—the latter being instructed to keep an hourly meteorological record, with 
the special object of noting atmospheric fluctuations at sea level, with which to 
“compare my own barometric observations inland—I loft for the exploration of the 
Tsatsquot River and Valley on tho 20th August. 

By repeated observations of the stun’s meridian altitude, the mouth of the 
River ‘Tsatsquot, at the head of Dean Channal, has been found to be in north 
latitude 52° 52’ 30” nearly; a result corresponding very closely with Vancouver’s. 
The valley of the river, a hugo trough, of which the bottom is covered by a vast 
deposit of sand and boulders derived from the mountains, and which has unmistak- 
ably been filled at some remote period by a vast glacier, is barely one mile wide at 
its lower end. 

Mountains of granite and stratified rock, 5,000 fect and upwards in height, 
perpetually snow-clad, and holding in their clevated ravines and clefts glaciers of 
varied size, encompass it. Upon the lower stratum of sand and gravel, a thin layer 
of vegetable mould supports a growth of spruce, cedar and other woods, which, in the 
vicinity of the stream, are in great quantity, periodically undermined, and washed 
down by the fierce spring and autumn freshets. 

. The river is divided into many channels. Bars of gravel intorcept the drift wood, 

and great piles of the latter aro often accumulated. A great part of the level portion 
of this valley is subject to flood, and it is generally only in close proximity to the 
mountain slope that immunity from this drawback can be obtained. For about 
fifteen miles we poled up this stream, generally northward, reaching the “Bend” 


in a little less than one day and a half. At this point tho valley turns sharply to: 


the north-west, and becomes very much wider. At the “Bend” the clevation of tho 
river bed is 525 fect above sca, and the gra'le thence to tidewater nearly 34 fect per 
mile. For tho purpose of ascending this dangerous river, shovel-nosed canoes are 
employed, and great skill is necessary to surmount the numerous and dangerous rapids. 
By rough measurement the discharge per second at this “ Bend,” during a rather high 
stage of water, was calculated to be about 5,600 cubic feet; but in extraordinary 
freshets nearly double that quantity must be discharged. 

Ata distance of about twenty-fow miles from the sea (where the river bed 
is 742 feet abovo that datum) we were obliged to abandon the use of the canoes and 
to proceed on foot. From the “ Bend” up to this point the river is less rapid, and 
the valley probably two miles wide in places. About one mile below the head of 
navigation we passed the middle branch, that on which we were being the north 
fork, to the source of which we were now to proceed. From the canoe encamp- 
ment a walk of two miles brought us to where the north fork issues from its 
deep and rocky canyon into the main valley, of which the elevation is here 978 fect 
above sca. The Indian trail now left the low ground, winding up a steep ascent, 
and after a sharp climb we reached an elevation of 3,000 fect above sea, being now 
on tho northern heights above the main valley. Our way was to the north-east and 

north, tho north fork being on our loft but completely hidden from view in its deep 
canyon. For several miics we kept on, finally reaching the bed of the north fork, 
ata point whore its clovation above tho sea is 2,980 feet. Half a milo farther the 
summit was roached—3,000 fect above the sea. <A little further on we arrived at the 
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Summit Lake—3,000 feet above the sea—whonce the waters flow eastward into Lake 
of the Mists, situated about half a mile moro to the north, and elevated 2,990 feot 
above the sea level. 

At this Lake we found three wretched cottonwood canoes, and embarking therein 
wo proceeded to the lower end, where we camped upon the portage between 
Lake of the Mists, and Lake Talchelkin. Bad weather now set in, and during 
thirty-six hours it was impossible to move out of camp. An examination of the 
vicinity was afterwards made, sundry views wero taken, and wo retraced our steps on 
the 27th August, | 

I now give the following notes in reference to Lake Talchelkin, Lake of 
the Mists and the north fork of the Tsatsquot, which, with the section, map and 
ie el will describe all that is necessary regarding this route :— 

The lower end of Lake of the Mists is situated in about latitude 53° 17’ 30," 
the result of a meridian altitude of the sua on the 26th. This lake lies North 20° 
W., and South 20° E. between very high trap and granitic mountains. It is about one and 
ahalf mile long, and three quarters wide, and evidently of very great depth on the 
west side. At the north, or lower end, its surplus waters flow into “Take Talchelkin ” 
by two outlets. The distance between the lakes is one quarter mile, the dividing 
ridge being low and rocky. The difference in level is 98 fect, Talchelkin being 
2,302 feet above the sea, and the lower. From a point on the mountain slope south- 
west of the portage, between the two lakes, I photographed all that was visible of the 
Lake Talchelkin. The view includes the country 15 to 20 miles distant, lying 
north and east of the lake. Beyond this distant land, which is low and undulating, 
although mountains aro visible in the blue distance, the Indians say that the country 
is quito casy in tho direction of Frascr River. About seven miles from the 
portage Lake Talchelkin turns to the east and south for a long distance, and 
would appear to closely hug the precipitous mountains lying in that direction. A few 
miles north of Talchelkin, and Separated from it by a north-eastern offshoot of the 
Cascades, lies a very large lake, named by the inland Indians, ‘“ Nateltichen,” 
Beyond the central point in the photographs this spur or offshoot breaks away, and a 
low narrow strip of land, over which the indians carry their canoes in one trip, is all 
that separates those two large lakes. 

Lake Nateltichen lies gonerally about east and west; it, like “Talchelkin,” is 
fairly out of the “Cascades,” and drains to tho north-cast. 

The north fork of the Tsatsquot derives its waters feom an immense glacier 
situated immediately west of the “Summit Lake,” and is separated from the latter 
by 2 wooded ridge, For three or four miles this stream flows due south, then south- 
west, finally cmerging from its deep ravine into the main valley ata point eight or 
nine miles distant from the Summit Lake, and 2,072 feet below the summit. level. 


From the 82} mile on the profile, downwards, the descent of the north fork 


through a deep and rugged canyon is very abrupt and impracticable for railway 
construction a x a *k k *k “k 

[ returned to tide-water on the 31st August, and prepared for another journey 
up the middle fork of the Tsatsquot, notwithstanding the asseverations of the 
Indians, who protested I should find nothing there. I was about to start upon the 4th 
September, when heavy rains set in, lasting without intermission until the 8th, and 
on the 9th I again ascended the Tsatsquot. We now took the middle fork, which 
we found navigable as far as the confluence of a tributary from the south-west. Here 
we cached the canoes and moved north-westward. We at length reached a low 
watershod in the valley (1,200 feet elevation), and crossed the middle fork which 
now came from the mountains on our right, and a short distance further, reached a 
lake three miles long, and walled in on cithor hand by high, wooded, bluff mountains. 

“ Beaver Lake,” (tho namo I have given to this sheet of water) lies in the same 
direction as the Tsatsquot valloy, in which it may be said to be, although its waters 
flow into the north-west branch of the Rivyor Kitlope, and in a direction opposite 
to that of the middle fork of Tsatsquot. Tho elevation of this lake is about 1,100 feet 
above sea lovel, its lower end is in latitude 63° 14’ 45", and at this point, a rapid 
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mountain torrent from the northward, enters it. This stream, the north-east fork of 
the Kitlope, has its source in a glacicr distant about seven’ miles from the lake. A 
mile or so east of this glacier source, I discovered a pass through the comparatively 
low mountains forming the rearmost longitudinal mass of the Cascade range. This 
pass presents direct communication between the upper part of the ravine of the north- 
east fork of tho Kitlope, and a beautiful sheet of water situated on the eastern 
plateau amidst the outlying spurs of the mountains, and to which T have given the 
name, “ Lake Tochquonyala.” This lake is situated at an clevation of 2,920 feet 


above sea lovel, its upper end is in latitude 53° 20’ 13” nearly, and it discharges into \ 
Lake Natellichen, to which T haye already referred, and of which the elevation very 7 


probably approximates to that of Lake Talchelkin, 2,802 tect. 


Jlaving camped on the left bank of the north-oast. fork of the Kitlope, at an cleva- 
tion of 2,900 feet above the sea, LT ascended the mountain on the west side of the pass, 
and from an clevation of 5,000 feet above sea, Lobtained a view of the grandest and 
most varied kind it had yet been my fortune to witness. In a direction east by south, 
the ten miles of intervening space between my present position and the old camp at 

ake Talchelkin (which was not visible), was filled by a perfect sea of conical peaks 
and rugged moutains, all snow-capped, and abounding in glaciers. Here and there in the 
heather-covered hollows, a tiny lakelot glistened and reflected the huge shadows of 
the frozen peaks above. Turning to the south-west, a largo flat glacier, of probably 
half square mile area, and two hundred feet. in depth, lay a little way beneath me, 
discharging from its lower end the dirty waters of the north cast fork, which could 
be traced like a silver thread, as they rushed down the steep ravine to Beaver Take. 
But in the direction of the north-oast, the scenery was of aquite different description. 
A country, still in the immediate vicinity, rough and broken, but a little way off, low, 
undulating, and even hilly, stretched until lost to view in the hazy distarree, the 
dark forest which covered it, relieved by the bright waters of “Nateltichen.” on 
which a solitary wooded island cast its shadow. In closer proximity, Lake Toch. 
quonyala lay at my feet, calm and unruffled, the shadows of the eastern hills brightly 
reflected upon its deep waters, By singular good luck, I was enabled to photograph 
this remarkable scene, and returned to camp, after having taken all the necessary 
bearings. 

We now experienced the want of canoes, with which, ina few hours I could have 
atisfied myself as to the nature of the south shore of Lake Nateltichen, which was 
entirely hidden by the mountains at the lower and east end of Lake Tochquonyala ; 
but one of my Indians assured mo that it was not by any means abrupt. 


ow 


From the south-west end of Lake Tochquonyala. through the pass, to the ravine 
of the north-east fork of Kitlope, the distance is about one mile and a half, and about 
midway the ground rises to an clovation 260 feet higher than the lake level. 
The prevailing rock on the cast side of the puss is coarse granite, but on the 
other, stratified rock of a softish nature composes the mountains. The waters of the 
north-east fork of the Kitlopo reach Beaver Lake after a precipitous descent through 
a’ rusgod canyon above which the mountains rise to towering heights. From Lake 
Tochquonyala to the lower valley of the Tsatsquot, a road could be carried only alone + 


the rugged slopes at a high elevation and with excessively steep gradients * *%* x 


On the evening of the 29th September, after having been delayed for more than 
a week by very heavy rains, I returned to the sea, and the season now drawing to a 
close, I determined to send tho sloop back to Victoria. On the 2nd October, the 
sloop was moved to an anchorage in Kamsquot Bay, and, after taking in ballast, left 
for Bellabella on the 5th, my two mon and myself taking up temporary quarters in 
the Indian villago situated at the mouth of River Kamsquot, otherwise known on the 
map as the Dean or Salmon River. 

This stream appearing on tho map to be of great length, I now deemed it my 
duty to follow it up, but hoavy rains setting in, and continuing up to tho 11th, so 
raised tho rivor that I was obliged to await its subsidence, and was only enabled to 
start on tho 13th, Anderson being left in charge of our property, and entrusted with a 
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the meteorological record. On the 22nd I returned to tide water, aftor having 
ascended the Kamsquot for a distance of 35 or 40 miles. 

The River Kamsquot enters Dean Channel in about latitude 52° 48’ 30”, and six or 
seven miles south-east from the termination of the inlet. [6 issues from the high 
mountains on the east side, and from a canyon several hundred yards in length ; after 
which it follows a circuitous channel for two miles more, reaching sea level at the 
Indian ranche of the same name. It is avery rapid river, discharging a considerable 
volume of water, derived partly from glacier fed tributaries, but chiefly, according to 
Indian report, from a lake of moderate size in rear of the Cascade range. The 
volume of water discharged per second into the sea by this river during high freshets 
has been roughly estimated to be 25,000 cubic feet. 

Immediately below the valley of the Kamsquot, and west of the rocky canyon, 
there has been formed, (very probably in great part by ancient glacial action) a large 
level spit composed of closely packed sand and gravel, projecting into the deep waters 
of the inlet, and almost reaching the opposite shore. This low ground comprises an 
area of about 1} square miles, all of it available for cither agricultural or other pur- 
poses. North-west from this spit of land, there is an extensive bay capable, as to 
size, of accommodating almost any quantity of shipping, but, unfortunately, the 
water issodeep that hardly any anchorage is obtainable. 

The canyon from which the Kamsquot is said to emerge, before reaching 
the sea, has been eroded through a rocky spur or saddlo, which formerly blocked up 
the narrow valley above it. The Indian portage trail from the ranche to the upper 
end of the canyon has been made over this rocky spur, and at its highest point is 450 
foot above sea lovel, and about 270 feet higher than the valley at the head. For a 
long distance up, the valley presents unmistakeable marks of glacial action; cvery- 
where the rocks are scratched and deeply grooved, the very trail over the spur 
actually following a series of well-defined grooves for several hundred fect. The 
hypothesis that, previous to the formation of the canyon an ancient lake barred in at 
the lower end by this rocky spur filled the present valley, is quite reasonable. From 
the head of the portage to where the Indian trail to Lako Talchelkin, ascends the 
steep mountain towards the north-cast, the distance is about eight miles, in which tho 
breadth of the valley rarely exceeds half a mile, and the low bottom, exactly similar 
to that of the Tsatsquot, is greatly subject to overflow during high freshets, Irom 
the Talchelkin trail, where the river bed is 370 fect above sea level, to the head of canoe 
navigation, distant 15 miles from the upper end of the portage, and where the river 
bed is 621 fect above the sea, the valley trends generally eastward, becomes slightly 
narrower, but presents no insuperable obstacles. Above the head of navigation, 
the term “valley” is hardly applicable to the narrow ravine through which the 
Kamsquot flows. Curiously enough, however, gravelly benches of diminutive size are 
met at: intervals, in nearly the whole distance from the head of navigation 
to the Salmon THouse, twenty miles higher up. These _ benches 
aro very irregularly disposed ; of trifling extent in width and length; break 
off very abruptly ; aro at different levels, and would offer but few facilities to a road. 
Our progress during this part of the journey was slow and laborious. At ono 
moment we followed a bench for several hundred feet, thon an abrupt talus of sharp 
rocky debris from the mountains above would cause us to descend to another terrace 
which generally ended abruptly in the most tantalizing manner. Sometimes, and 
indect for long distances, we kept the river margin, where the round slippery 
boulders, bad as they were, afforded better walking than the broken ground and 
tangled underbrush a little higher up. As we advanced, serious and dangerous rock- 
slides became of frequent occurrence, and [ gradually began to lose hope of finding a 
practicable route in this direction, When about 26 miles above the head of tho 
Canyon portage, the high snow peaks of the Cascade range were no longer visible 
ahead, and wo seemed to bo passing, if we had not already passed, the core of the 
rango. Six miles below the Salmon House, the rock slides became of almost constant 
occurrence, With intervals of gravel benches, and hence, upwards, the nearly continuous 
talus of loose rocks, extending in many places from water margin to great heights, 
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wresents 2 formidablo obstacle to the construction and pormanance of a road, Some 

distaneo below the Salmon fouse, the Kamsquot flows through a rocky canyon, 

oe beneath the house at an elevation of 1,300 feet above the sea, the house itself 

| boing perched upon a rocky eminence L410 fect above the river. Northward, in rear 

of tho house, the Indian trail ascends a steep and dangerous rock slide, and speedily 

: . oe “ages at \ 

attains an altitude of 3,000 feot above soa level. From this high ground a very fair 

— view of the surrounding country was obtained, ‘To tho cast it is densely wooded, 

and of the same general clevation, but very rough, and broken up into ravines and 

gullies. Here I seemed to havo reached tho plateau, being quite in rear of the main 

chain of the Cascades, of which, to the south and south-west, the huge needle chapel i 

acces stood in bold relief against the sky. The Kamsquot River was altogether 

ost to view, but its general direction to the north-cast could be traced by its daoh 

ravino. Above the Salmon ILouse, the river flowed ina perfect canyon, very much 

below tho level of this excesssively rough country, and its exploration at the now 

late scason appearing to offer great difficulties owing to scarcity of provisions, I 

search, and retraced my way to the sca. 


lS ene 


deomod it advisablo to abandon further 
K ok K +k 


Lrcached Bollabella on tho 8th November, and aftor waiting several wocks for 
tho United States stoamor “ California,” loft for Vancouver Island in an open cance, 
the voyage terminating on the 7th January. 

I havo the honour to be, Sir, 
Your obedient Servant, 
CHARLES HORETSKY. 


Sanprorp FLEMinG, Eisq., 
Chief Engineer, 
Canadian Pacific Railway. 


Notr.—A general description of the coast from Douglas Channel to Queen Charlotte Sound fol- 
lows, this, however, is treated ofin another appendix. 
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APPENDIX H. 


REPORT ON EXPLORATION ACROSS THE ROCKY MOUNTAINS BY SMOKY RIVER PASS, 


BY E. W. JARVIS. 


Winniped, MAnrropa, 24th May, 1875. 

Sirn,—Ilaving received your instructions by letter and telegraph, with reference 
to the exploration of a pass said to exist through the Rocky Mountains at the head 
waters of the Smoky River (an important branch of the Peace River, and so named 
from the smoke arising from burning scams of coal near its mouth), L made the 
necessary preparations for an extended winter trip, and left Quesnelle mouth, B.C., on 
tho 9th December last, with ono assistant, one dog driver, and an Indian boy as cook. 
As the River Fraser was still open, I followed the “Telegraph” trail to the crossing 
of Blackwater River, and thence the trail opened by Mr. Bell, last summer, to Fort 


- George, where I procured dogs from the Hudson’s Bay. people. After some delay in 


obtaining Indians to accompany me, and endeavouring (unsuccessfully) to procure a 
guide, [ finally left Fort George on the 14th January, the ice on the Frascr River 
having only set fast during the intense cold of the preceding week. The party now 
consisted of cight men and six dog-trains, carrying provisions calculated to last two 
months. 

A. few miles above the Giscome Portage I left the main river, and, following the 
“North Fork,” kept as nearly as possiblo to the line marked “ Unexplored Route ” 
on sheet No. 8 of the plans accompanying your report of January, 1874. Where the 
stream again divides 1 took the left hand, or North Branch (as_ it appeared to offer 
greater facilities for a line), and followed it to its souree, a semi-circular basin in the 
heart of the Rocky Mountains, complotely closed in by glaciers and high bare peaks. 
As there was evidently no pass in this direction, L returned 50 miles to the Forks, 
and decided to try the South Branch. From this point, in the middle of February, 
I sent two of my Indians with two of the hired trains to Fort George, and wrote to 
you by that opportunity. The party, now reduced to a minimum, was put on regular 
allowance of provisions, and I enjoined on everyone the absolute necessity of strict 
economy both of supplies and time. 

For the first 48 miles from the “Forks” the valley of the South Branch was 
very favourable to an easy line, and though at that point it turned sharply to the 
north-east and entered the main range of mountains, the stream still continued to 
riso with very easy grades. The valley here was half a mile wide, with the hills 
rising at a slope of 1 to 1 on cach side, and thinly timbered with spruce, black pine 
and a few poplars. At 71 miles from tho “Forks” (or 169 from Fort George), the 
mountains close in, and in a distance of eight miles the river rose from an altitude of 
3,200 feet above the sea to 5,300 feet, at which elevation, four miles further on, L 
reached the summit lake and crossed the divide on the 25th February. 

Although the altitude of the pass at once showed it impracticable for railway 
purposes, 1 decided that, having gone so far, | would push on to the River Athabasca, 
in order to obtain some topographical knowledge of the country lying between it 
and the mountains; and, accordingly followed the river running east from tno divide 


for 87 miles, which I believe to be the head of one branch of tho Smoky River. 


“Tore it turned away to the north-east, and I considered it uscless to follow it any 


farthor, my object now being to reach the River Athabasca as soon as possible, and 
scok rolicf at ono of the Hudson’s Bay Company’s posts on that river. * 
- laying lost several of my dogs (from frostbite and exhaustion), I was obliged 
to mako a cacho of my instrumonts, &c., and loaving ovorything not absolutely necos- 
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sary atthe cache, we started overland in a south-casterly direction, each carrying his 
blankets and his share of the provisions. After 108 miles of very difficult travel over 
1 terribly broken country, crossing high parallel ridges and the intervening valleys 
(in allof which the water runs north-east, or in a similar course to the Smoky River 
and the Athabasca), and which oceupied no less than 11 days, I reached the “ Fiddle 
River” depot, built by Mr. Moberly, intending to obtain at Jasper House a fresh 
supply of provisions, now nearly exhausted, to carry us to Hdmonton. The Com- 
pany’s post was, however, abandoned ; but Iwas fortunate enough to fall in with some 
Indians in the neighbourhood, from whom I procured sufficient to last for six days 
(at one pound per man per day), but which [ economized for ten days; and leaving 
the remnant of my half-starved dogs in care of the Indians, wo shouldered our packs 
and marched to Lake St. Anne, where we arrived on the 30th March, having lived 
tho last three days on the anticipation of a meal at the journey’s end. 

Between Fiddle River and Lake St. Anne I followed a line of country some miles 
to the north of the line run by Mr. Moberly, and north of the old H.‘B. trail. A 
good location can be got here. I was unable to explore a line from Root River to 
White Earth (old) Fort, as you directed, owing to extreme bodily exhaustion con- 
sequent upon the hardships we underwent. 

from Lake St. Anne I drove to Edmonton, and as the winter season was so near 
its close, I decided to proceed here as rapidly as possible, so as to be in time for the 


summer's work, TI travelled from Edmonton to Victoria with flat sleds and horses ; * 


and to Fort Pitt I packed the animals, as the snow uready showed signs of going. 
From Fort Pitt I took carts to Carlton, but my progress was much impeded by tho 
return of winter with freshly fallen snow. At Fort Carlton I remained four days, to 
rest the horses and wait for the appearance of some bare ground, and leaving there 
on the 5th inst., reached Winnipeg on the 21st. 

The accompanying plan shows the route followed, and may be taken as tolerably 
correct, the distances all being paced from Fort George to Lake St. Anne. Observa- 
tions for latitude were taken with the sextant, and with boiling-point thermometer 
for altitude, as far as the cache on Smoky River; but since then the anoroid and 
compass alone were used. <A register of the minimum temperature was also 
kept, with notes as to the depth of snow, copies of which are subjoined, 

Tho extreme depth and softness of the snow, together with the many heavy 
storms experienced, prevented any great progress being made; on several days, after 
working hard from daylight till dark, wo could not accomplish ten miles. An 
‘abstract is given of the distances travelled and the time occupied; over 900 miles 
being on snow-shoes, for the last 300 of which each carried his pack. My Indians 
at Limes became much disheartened, but behaved well throughout. 

Wo fortunately escaped accident or sickness of any kind, except the unfailing 
attendants on hard travel in winter—snow-blindness and “mal de raquette;” and I 
um glad to be able to report the successful completion of the most hazardous expedi- 
tion I havo ever taken part in, 

In conclusion, I must mention the generous hospitality and ready assistance I 
invariably received from the officers of the Hudson's Bay Company, to many of’ 
whom I was personally unknown; and I must give a word of praise to the pluck and 
ondurance of my assistant, C. F. Hanington. A statement of the expenditure 
incurred will be sent you in a few days, together with such vouchers as I have been 
able to obtain, 

I havo further in preparation an account of the exploration written in more 
oxtonded narrative form which will shortly be forwarded to you, 

Lam, Sir, 

Your obediont sorvant, 

i. W. JARVIS, 
Lingineer in charge of Expedition. 


Sanp¥ord FrLemina, Esq, 
Chief Engineer, 
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Exploration of Smoky River Pass, 1874-5. 
TABLE OF DISTANCES. 


| Snow-shoes. Horses. 
Actual Laehay. 
From Quesnelle Mouth, B.C. Days’ : 
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Minimum Temperature from 1st January to 6th April, 1875, registered by Mr. Jarvis 
in the course of his Journey across the Rocky Mountains. 
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Narratryr ov THE EXPLORATION rrom Fort G FORGE, AcRoss TIE Rocky Moun 


TAINS, 
hY Smoky River Pass to Ma NITOBA, REFERRED To IN THE PRECEDING RE 


PORT, * 
° % % “The weather at the beginning of January set in very 
cold, and we redoubled our exertions to 8c everything ready for a final start; the 
Snow-shoes and gledgs were being made in ‘the Fort, but with the usual dilatoriness of 
Indians, who could not be made to understand the fact of any one being “in a hurry,” 
they were already beyond the promised time of completion, Denso masses of vapor 
covered the river every morning, and we Were pleased to seo the ice stretching out 
from the shore on cach side, and gradually Setting fast all over. The thermometer 
all this week was down among the forties, and one morning at 6 a.m., if marked fifty 
three dregrees below zero, A lec'sreturn was now anxiously expected, as he was over- 
due some three or four days; and knowing him to be punctual we could not but fear 
some vccident had befallen him Every time tho dogs barked some one would run 
to the door, being sure the wanderer had returned; but only to be as often disap- 
pointed. One morning about dawn, a dog scratched at the door—surely Alec is 
coming !—But it turned out to be only poor & Jaele” With one lee frozen stiff, The 
dog, as we learned from the Indian who liberated him, had strayed back on the trail 
Wwe came by and was caught in a steel trap, where he must have spent a week of 
intense suflering, We bathed the foot in ice and water and succeeded in gctting the 
frost out of it, bata short time after, if mortified and the lower joint had {to he 
amputated ; the dog soon recovered, and though useless as a train dog, Mr, B. kindly 
Promised to give him shelter forthe Winter. I became very anxious about, Alec, as well 
4s chafing at the delay which was losing the hest part of the winter; and an Indian 
was despatched to follow the river to Quesnelle and to return by the trail, on one of 
Which roads he was sure to find some traces of the missing party. But the following 
evening, just at dark, as we were silting round the fire, a ghost-like figure suddenly 
and silently appeared among us; and, the first amazement over, we gladly weleomed 
Alec back to the land of the living. The poor fellow was covered with ico from head 
to foot, and had a Most spectral appearance. As soon as he was thawed out— 
thermometer forty-nine below %eV0—he told the following story: They made & good 
run to Quesnelle, arriving there Christmas Day, and started two days after to return 
by the river, There was, however, no appearance of ice at Quesnelle, so they put 
the dogs and load in # Canoe, and taking another Indian to return with the canoe, poled 
their way Slowly up to the Cottonwood canyon. Abovo this there was every 
“ppearance of good going; the river way frozen over, and the canoe accordingly sent 
back to Quesnelle. But after a few miles up the river, the ice was found to be over. 
flowed, and had to be abandoned for the woods on the bank; and then their troubles 
egan. At most five miles a day couid be made through the dense underbrush, and 
even then the process of « doubling up” had to be adopted, Occasionally they would 
try the river again, but as this Senerally resulted in one op both getting an inyolun- 
lary bath, it had to be given up. Their provisions also ran short; but, falling in 
With Indians at the mouth of Blackwater River, Alec obtained somo salmon, and the 
Services of one of the men to help him along. And finally, knowing how anxious [ 
would be, ho started thoad of the train from tho Fort George canyon and arri ved in the 
Se 
* In the autumn of 1874. Mr. Jarvis was sclected to make a Winter exploration of the Smoky River 
au with Mr. Q. BP. Hanington ag assistant, and Alec Macdonald, who Was engaged to take charge of 


the dog-traing, Ags this was the only means of conveying Supplies it was necessary to limit the number 
of the party, and also to dispense with all unnecessary impedimenta. 


The outfit therefore consisted of a pair of Snow-shoes, a pair of blankets, and some Spare moccasing 
for each man; While a piece of light cotton sheeting was taken to make a tente @abri, the ordinary 


The supplies consisted of dried salmon for the dogs, and bacon, beans, flour and tea for the men ( 
and were ca culated to last two months, 
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manner above related. The following day the Indians and dogs arrived; and 
piling everything on the sleds they could possibly hold, we made all final prepara- 
tions for our long tramp. The dogs from Stuart’s Lake had not yet turned up; but 
as they could not be more than four or five days distant, it was decided to push on, 
and wait for them at the cache made in the fall. The Hudson's Bay Co's accounts 
being put into shape and certified for payment, we bado adieu to our kind host, and 
turned our faces northward. 

/ The party now consisted of three white men, three Indians, and three trains of 
dogs, and the order of march was as follows: two men in front to “ break track” or 
beat down the snow with their snowshoes to make a road over which the dogs could 
travel; then the three trains, with a man driving each—the lightest being placed 
first—and, lastly, Hanington or myself alternately bringing up the rear and making 
what is called a “ track survey” of the route travelled. The bearings were taken 
with a pocket compass, and the distance measured by pacing, forty paces to the 
chain being found a good average on level ground or ice, and this was continued the 
whole of the distance to Lake St. Anne, fifty miles above Fort Kdmonton, The 
intense cold continued until the third week in January, and camping out under these 
circumstances had its drawbacks. Many were the frozen noses and cars during the 
day's march, but, then, the exercise helped to keep us warm; while in the camp at 
night the largest and most roaring of fires scarcely did more than burn the side 
turned towards it, the other being made thus more susceptible to the cold. One 
curious ¢ffect of the extreme lowness of the temperature was to cause the fire to 

steam rather than smoke, and this with the very driest wood that could be found. 
The cold was also not without its effect on our four-footed companions; they fre- 
quently had frozen toes, and we were obliged to make moccasins of flannel and leather 
to protect their fect. One old dog, the leader of the Cariboo train, suffered a great 
deal from frost-bite, and on the third day out he was noticed to be very lame all the 
morning. A halt was called at noon to drink a cup of tea, and “ Marquis” lay down 
with tho rest, but when a start was made the poor dog made a feeble effort to rise, 
gavo one spasmodic wag of his tail and rolled over dead. His legs were frozen stiff 
to the shoulder; tho minimum thermometer, exposed to the sun on top of the sled 
at the same time, registered forty-six below zero. A hole in the snow on the bank 
was the only grave we could make for him, and a spare dog being harnessed in his 
place the expedition pushed on, not without sinveroe regret at our loss. The travelling 
was good on the main river, there being only four or five inches of snow on the new 
and smooth icc, and we made pretty long marches, but the snow began to get deepor 
when we turned up the north branch of the Fraser, at the head of which it was 
hoped thata pass through the mountains would be found. Six days after leaving 
lort George, the cache was reached, and found not to have been disturbed either by 
Indians or wild beasts. Tere the sleds were unloaded, and Hanington, with two 
trains and two Indians, went back to the main river, thence to go to Bear River, where 
one of the Indians had a salmon cache, and to bring two sled loads of dried fish—ahbout 
six hundred—back with him. Alec and I, with the other train, went forward up the 
north branch to explore and break track; and six days later the whole party 
reunited at the cache, less the one Fort George Indian, who, having handed over the 
salmon, had returned overland to his village. A heavy fall of snow during two days 
rendered the return journey tedious, and Hanington had to adopt the old plan of 
doubling up. The snow falls soft and moist hore, and has a wonderful faculty of 
adhering to the sleds, as well as piling up under the bows, making killing work for 
~ the dogs. 

The following day the trains, threo in number, furnished by the Tudson’s Bay 
Company, made their appearanco with good loads of fish, and a most acceptable 
package of moccasins. The fullstrength of the party was now six trains (or twenty- 
four dogs) and cight men, part of whom only wero intended to go all the way, there 
not being enough supplies to take thom all through; some were, therefore, to be sent 
back when the summit was reached. A whole day wasspentin loading up and “ lash- 
ing” the sleds, repairing harness, moccasins, &., and it was dark before all was 
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ready. A small “mount of provisions for dogs and men was left at the cache for 

those who were to return this way to Fort George. From our camp, which was on an 

island at the foot of tho first canyon, Wwe distinetly heard the sound of chopping on the 

Opposite bank Just as we were turning in, but noone could be persuaded away from the 

warm camp to solve any such Mystery ag this; although every one agreed thero was 
Something strange about. it, no tracks having been secon > and if it were Indians, they 
would have been round our fire ere this. Yet there Were the distinet and separate 
blows of tho Axe, and the crash of the falling tree on the river bank not two hundred 
yards from us, and the most careful search the following morning failed to show that 
any such thing had taken place. So much for the Power of imagination. The great 
cold of last week had abated since the snow storm, and we managed to keep very snug 
in camp and warm at night by sleeping two together, and pretty close at that. 

AN carly start wag ordered and an early start was made, for we all saw Clearly 
that no time must bo wasted if We were to get over an unknown and apparently an un- 
limited distance, on a known and very limited supply of provisions, All my work of 
road making wag useless, tho heavy snow having sunk the ice and covered it with 
slush, completely obliterating the old track, We had to put four men ahead to male 
the road, the other four driving tho six trains, and even thon tho Progzress was vory 
slow. Just hofore noon ono day Alee wont (o the bank whore tamall vill wag (rip 
Ding over a rock, for a drink, when he suddonly disappoarod, tho ico 
wity and the water boing deop at the foot of the rock, Johnny, howover, was qnicl 
Cnough to make verab at his head as he re-appeared, and beyond the wetting no dam- 
ase was done. Tn the course of the few succeeding days nearly every one had i Sim- 
ilar experience, though not such 4 complete ducking ; on one occasion I went, through 
only as far ag the Waist, catching the ice on both sides with my hands, but the current 
caught the snow shoes, and, turning them upside down, held them as in a Vice, and 
the united efforts of all were required to extricate me, Hanington, being longer of 
limb, Senerally escaped by throwing himself flat on his face, when his body would 
land sufficiently far from the hole to be on sound lee; but the ice Soon set firmer, and 
unless in the Vicinity of open water was always safe, 

The valley of the river we were following was about 9 mile wide, and running 
directly south-cast 4s far as the eye could reach ; on both sides were high rocky 
peaks covered with perpetual snow, thoso on the right bank being spurs of the main 
chain of the Rocky Mountaing along whose base Wwe were travelling. There were 
apparently no obstructions to an easy passave within sight, but we wore sadly de- 
ceived, for less than fifty miles from the cache we found ourselves at the bottom of a 
one hundred foot all, with thickly timbered hills six hundred fect high on each side 
of it: these rising abruptly from the water’s edge seemed to offer no footing for a 
’now shoe, much less a practicable trail for a dog-sled ; but after half a day’s careful 
oxploration the only practicable plan was adopted and a regular track graded round 
the face of the bluffs. The Sreat depth of the snow Was serviceable to ug here, for 
With snow shoes ag shovels, and poles and brush to make bridves across the interven- 
ing gullies, a path four feet wide was soon made to the head of the first fall, But wo 
were by no meang through the canyon yet; for a mile more the river was confined 
between Perpendicular walls of rock up which there was no climbing, and we had to 

SCize on every “coign of vantage,” narrow ledges of rock, banks of ico and snow 
clinging to the edge, bridges from one huge boulder to ‘nother; with the dark water 
boiling and foaming at our fect, ready to engulf anyono who made a false step. But 
the good ice was "reached at last, and tho party pushed on, well pleased at having sur- 
mounted so formidable in obstacle. Our joy, however, was of short duration, for 
once fairly launched in the mountain range canyon succeeded canyon, and the bed of 
tho river becamo gq full of boulders that progress was reduced to a minimum. About 
this timo, too (tho beginning of February), tho Weather wag very stormy and tho 
falls of snow woro frequent; the snow-shocing become very laborious, and everyone's 
Spirits depressed in Consequence, Several moose showed themselves on tho river, 
but neithor the time nor the inclination for hunting (and perhaps the lack of 
necessity) induced us +o §0 after them, so they wero allowed to trot off in peace, 
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Great numbers of plarmigan passed over our heads in somo of tho canyons, but as tho 
shot-gun had long ago been voted a nuisance and left at Fort Goorge, they approached 
with impunity, 

So great was tho depth of snow here, that several times When standing on tho 
blankets in camp (the snow having been shovelled out down to the moss) we could 
not see over the edge of the hole in which we were; and the wood pile was frequently 
overhead. But on the river itself the depth did not execed two fect or two feet and 
a half; into this, however, the snow-shoo would sink a good foot, and coming up with 
« small avalanche on the toc at each step, caused many blisters and occasional 
mal de raquette. 

The valley soon took a sharp turn to the north-east and entered the main range, 
While the river decreased in SIZ, dwindling down to a mere creck tumbling down the 
mountain side. Here we left the dogs, and Hanington and I, with a couple of men 
each, did what climbing we could to discover the source of tho river, cach taking a 
different branch. But they both terminated in the same way, a small muskeg or 
Swamp, of a semicircular form, Surrounded on three sides by high bare rocky peaks, 
between which tho long, clear bluo line of the glaciers was painfully apparent. A 
return to camp was all that could be done—evidently no pass this way--and a long 
discussion over many pipes did not much help matters. “As Hanington said: “ We 
“seem to have got to the back of the north wind,” and [ reluctantly gave up the 
idea of any more exploration in that direction, We wero certainly in the heart of 


‘ the mountains and would no doubt have admired the magnificent scenery under any 


other circumstances (out of the window of a Pullman car, for instance) but. the 
fecling of disappointment was too strong just now ; scarcely even allowing us to 
take notice of the gambols of the « Bighorns ” a thousand fect above us, who could 
be discerned through the field-class taking stock of the intruders, and strutting up 
and down with a challenge, as it were, to scale the glacier and mect them on their 
own ground. There yet remained a possibility of getting through by a moro 
southerly pass, and this might be reached by going up the south fork of ‘the river, 
the mouth of which we passed a few miles above the cache. The sleds were 
accordingly loaded up, and we returned down river to the « Forks” where we camped 
on the 12th February. Here we rested a day; and as the number of the party 
might now be reduced, there being a smaller amount of supplies to carry, two of the 
Indians and two of the hired trains were sent back to Fort George. Both dogs and 
men felt the good of a day’s rest, after a month of incessant hard work, 

Tho returning party carried with them our best wishes, and a letter to the Chief 
at Ottawa, explaining the position and announcing my determination to make 
another attempt to find the Smoky River Pass, by followi ng up the south fork of the 
north branch of the Fraser River, A small hand-sled having been made (by cutting 
down one of the large ones) three men started off with their blankets and a week's 
provision on it, the other threo 4o follow a day later with their dog-trains. By this 
means it was hoped that a good track might be secured, and the work be made easier 
for the dogs; the trains, owing to the reduced number, being now loaded as heavil 
as at the start; and although the plan worked well for a week, the mild weather 
and almost total absence of frost at night, caused it to be abandoned at the end of 
that time. 

Scareely had we lost sight of our camp at the “Forks” when wo came toa 
more mighty canyon than ‘any yet encountered, which necessitated a detour of about 
three miles overland to avoid it. In attempting at first to got through the canyon and 
thus avoid a portage through the woods we went over some very doubtful places, at 
one of which the rocks were overhanging to such a degree that IIanington had to 
take off his snowshoes (he going first) and creep along a ledge on hands and knees 
for fifty yards, while just beyond this, a fall (not very lucidly described by an 
Indian as being « high all-the-same one stick ”) put a stop to any chance of getting 
through the canon. Returning along the ledge, part of the snow slid away, but 
IIanington succossfully imitated a limpet, clinging to tho rock until a pole was held 


out to support him past this somowhat dangerous spot. . In grasping the pole, 
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however, he let go one of his snowshoes, which whirled away down stream and was 
given up for lost, when a sudden turn of the eddy brought it to the surface near 
enough to be fished out with the pole. At the south end of the portage the descent 
to the river was very steep, and with only one driver to each train, their downward 
course could not bo confined to ordinary speed. The usual method of “ putting on 
the brakes” by turning the sled on its side, and sitting on the curved bow was of no 
avail here, for in attempting it | was hurled to one side, and the whole train went 
pell-mell to the river, fortunately without doing any more harm than the breaking of 
afew traces. But Hanington devised a cunning plan, and “anchoring ” his sled by 
the tail-rope to a tree was enabled to lower it gently for a short distance. When, 
however, he let go to change the rope from one tree to another, it became 
unmanageable and the whole concern started on its downward carcer, promising a 
repetition of my descent ; but scarcely had the sled got abreast of the dogs when it 
sheered off to one side of a small sapling, they running or rather rolling on tho 
other. Thesapling bent, and the impetus carried the whole train out on it about 20 ft., 
the dogs hanging by their traces and just counterbalancing the sled, and swaying up 
and down in most ludicrous plight. A few blows with the axe set them free, and 
the river was reached withcut further mishap. The water had overflowed the 
icc in many places above the canyon, and this impeded our progress very much, as the 
bottom of the sleds had to be scraped every half mile to get rid of the slush sticking 
to them, which would soon have turned to ice. The sight of one small bit of clear, 
glare ice was hailed with a shout; even the dogs seemed to enter into our feclings, 
and set off at a scamper to cross it. But it was like a mirage in the desert, only 
meant to deceive, for no sooner did the weight of the sled come on it, than in it went, 
dogs and all—the ice proving to be no more than a quarter ofan inch thick,and probably 
only frozen the night before. The water, however, was only a couple of fect deep, 
so they were casily fished out again. On the banks we saw several marks of old 
chopping, and at one camp found a very old axe, like those made years ago by the 
blacksmith, at York Factory, on Hudson’s Bay. This was cheering to the whole 
party, as it seemed to prove that we were on the right road to the desired pass. Old 
Indian stories tell of the time when the Crees used to cross the mountains here, and 
even bring horses as far down as the first big canyon. 

Tho valley of this branch is very similar to the one first followed ; and at about 
tho same distance from the Forks it also turned off to the north-cast, and we entered 
tho Rockies again. IIere there was a great deal of open water, caused probably by 
the extreme mildness of the weather for the last few days. There occurred here 
one ot the most sudden changes we ever experienced ; going to bed one night with 
all our available clothing on, and the thermometer at forty-two degrees below zero, 
we were awoke next morning by the pattering rain on our faces, and found the 
temperature had risen to forty—a change of eighty-two degrees within cight hours. 
We were enervated by this, as it appoared to us, sultry heat, and the dogs went along 
panting, with outstretched tongues. Our snow-shoos also gave way, being thoroughly 
water-logged, and half a day had to be devoted to repairing damages. During this 
afternoon, Alec noticed one of his dogs, a fine bull-pup named “Captain,” wandering 
about in an unsettled way, but he finally brought himself to anchor on top of the 
wood-pile (turning round twice as all dogs do before lying down, because, I suppose, 
“one good turn deserves another”) a post that he ever after successfully held 
against all comers; and he even went tho length of plainly intimating that he 
desired to bo fed in no other place than that. As‘ Captain” was a great favourite, 
his very reasonable request wag acceded to, though not without sundry pitched 
battles between himself and the Husky (or Esquimaux) dogs, who scemed to object 
to any partiality. 

Tho entrance to the Pass is vory grand, being guarded on cither side by high 
pyramidical peaks towering two to threo thousand feet above the valley and covered 
with porpetual snow. ‘To tho most prominent of theso points we gave the name of 
“ Mount Ida,” and it was hore we saw ono of the most magnificent of the many fino 
glaciors along the route; it could not have been less than a mile long, and five 
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hundred feet thiele at the face; while it was of such a transparent blue that we could 
almost imagine seeing the rocks underneath and through it. Just when TL had chosen 
a place to camp, a roll as of distant thunder was heard, and a mighty avalanche seen 
rolling down the mountain side just above us, tho masses of ice and rock chasing one 
if another and leaping from point to point as if playing some weird, gigantic game, 


While we were discussing the probability of its reaching us—which however was 
stronuously negatived—down eame ono huge boulder as though making directly for 
us; but being turned aside by the trees as it erashed through them, plunged into the 
(4! river a chain in front of the dogs, who appeared puzzled to account for its sudden 
Nes arrival. It was of limestone and about ten fect in diameter. We did not camp near 
WS, that spot. 
») The next day the stream began to rise rapidly and become much smaller, a good 
¢ deal of open water drove us from the ice into the woods; and finally a sudden termina- 
tion of the valley and the usual small stream trickling down the mountain side, showed 
conclusively that no practicable pass existed here. But the weather was fine, cold 
and exhilarating—and I decided to push on to the summit, if there were such a thing 
possible. Abandoning the ereck, we climbed a couple of thousand fect to a lake 
4 whose dimensions were shrouded in mist—all we could tell about it was that it is the 
head of one branch of the river we have followed up. Leaving the camp near the 
lake, Hanington and I went ahead four or five miles, and passing through as many 
lakes nearly all at the same elevation, hailed with joy the appearance of water running 
to the east, and returned to camp to tell the welcome news; at the same time making 
known my intention of pushing on towards Edmonton, rather than to turn back after 
having gone so far towards it. Everyone being anxious to see “ the other side” we 
wore offat grey dawn and well across the large lake before the rising sun gaveasplendid 
view of the surrounding country, The Takes lie ia long deep gorge running due 
cast and west through the mountains, about a mile wide, and perfectly straight for seven 
" or eight miles. ILaving discovered the exact spot at which the waters divide, several 
‘i TA Oy trees were blazed, and having marked one of them in a conspicuous position, as the 
} “Boundary between British Columbia and the Nor’-West Torritory,” with our names 
and the date, we started “Wastward ho!” with more satisfaction than we had felt 
for many aday. At the little stream issuing from the cast end of the lakes we took 
our first drink of water flowing to the Arctic Ocean, and supposing we were at tho 
head of Smoky River. we christened the peak which guards this end of the pass, 
“Smoky Peak.” Tho stream soon became large enough to travel on, and with such 
an evident down grade as to call forth allusions to Facilis descensus Averni; and by 
inverse ratio, the lower we got the more our spirits rose. The most curiously 
noticeable fact was the rapid increase in the size of the river, which, at the end of the 
first day’s travel on it, was already a couple of chains wide, and this without the 
visible addition of any branches which would help to swell the volume of its waters, 
Karly the second morning, we met with a check ; ILanington and I were ahead when, 
on turning a sharp bend in the river, an immense abyss yawned before us, and woe 
stood on tho very edge of a fall which proved to be two hundred and ten feet high, 
Jt and over which, had the morning been at all misty, we would probably have walked, 
Bassey There was no sound of falling water to give warning of the dangerous proximity ; 
N ie and it afterwards appeared, when looking up from below, that the whole party had 
; a been standing on what was merely a projecting cake of ice and snow, not more than 
Hert | ee a couple of fect thick The left bank appeared most favorable to make a portage* on, 
Poa no and wo had to go back a short distance to climb the hill on that side. Itvok the first 
ae opportunity of descending again to the valley of the river, sitting as usual on tho 
heels of my snowshoes, but taking some rather ugly and unforeseen jumps over sundry 
little blufty near the bottom, and finally landing minus mitts and cap, full length in 
the open water, fortunately only abouta foot deep. ‘The others continued the portage 
farther, as it was impossible to doscond near that point with the dogs; but thoy had 
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ay * The word “ portage” is always used here to signify leaving tho river, as in cunoeing it applies 
PS poh to any piste where it 13 necessary to carry the cargo, and sometimes the canoe itself, from one water 
HD} ; & to another, - . 
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eventually to come down a place very nearly as steep, where one of the sleds broke 
away from the driver, and coming in violent contact with a Jog in its downward 
career, made a sandwich of the unfortunate dog nearest. the sled, and broke the 
“nose” (or turned-up bow) into a dozen picces, besides damaging the harness. This 
was our first serious calamity, but, the dog excepted, everything was set straight in 
«couple of hours—the poor animal was past all care when the sled struck, A trivial 
incident like the death of a dog (and especially such mongrel curs as some of ours 
were) would not affect one seriously in a civilized community; but it cast quite a 
gloom over our little party, and even the dogs looked at one another, as who should 
say, “It may be my turn next !” 

At the foot of this canyon wo found ourselves fairly out of tho mountain Vangre 5 
the few spurs that follow down cach side of the valley are low and timbered to tho 
summit (or rather were, for the whole country has been very recently burned over), 
and the bare rocky poaks wero soon lost sight of behind us.” Tho next day wo si 
marks of Tndian chopping, and camps, apparently of last summor; and hore, for a 
distance of twenty miles, we noticed the almost total absonce of snow, & phonomenon 
said to occur all along tho castorn baso of the mountains. At one of our camps there 
was not more than two inches of snow anywhere in tho vicinity. Our rate of 
travelling improved in consequence, and we made one big drive; but next day tho 
old stato of things returned, and the snow soon reached its average depth of two and 
what feet, making the walking terribly heavy. This told on the dogs, who were 
gelling tired out with their incessant hard work, and we had frequently to leave tho 
slods standing and the whole six go ahead to break track, then three return to bring 
on the trains, and still find the snow so soft, even aftor the passage of nine pairs of 
snowshoes, that the poor animals would wallow through it up to their bodies. — It 
s00n became evident this sort of thing could not last much longer; it was beginning 
to tell on the men as well as the dogs; and another cause for uneasiness suggested 
itself, “ what if this be not Smoky River at all, but some other branch of Peace 
River, which will take us away, goodness knows where, if we follow it?” For we 
knew by our latitude, obtained by observation, and our approximate longitude, 
sulculated by dead reckoning from the track survey we were making, that our course 
to strike the Athabasca River and the country we wished to explore between it and 
the Saskatchewan River would be about south-cast, while we were now travelling at 
right angles to this course, or north-cast. I could not, however, abandon the hope of 
the river shortly turning to the cast, or even more in the desired direction, so we 
held on a few days longer. — But scarcely a day passed when the dismal how! of the 
dogs did not announce to our unwilling cars that another of their number had 
dropped exhausted in his tracks; and it soon became very evident that we must put 
our best foot foremost in order to get through with safety to ourselves. At camp 


this night we saw a number of old Indian lodges, and marks of a horse-trail having 


been cut through the woods; this encouraged us to think we were on Smoky River, 
as Alec knew the Jasper Valley Indians had a trail by which they go in summer 
to it, but in winter we cannot find sure proof that it is a trail of pack animals, A. 
long and earnest consultation, in which three different propositions were made: Ist, 
to assume we are on Smoky River, and to follow it to Peace River and Fort 
Dunvegan ; 2nd, to go cast to Fort Assiniboine, on the Athabasca ; and 3rd, to go south- 


‘east. to Jasper ILouse, ended in the adoption of the latter; and the following day, 
finding the river turned still more to the north, orders were given to camp carly, and 


a suitable place chosen to build a cache in which to leave everything that could 
possibly be spared. Going ahead a couple of miles to look for a good place to leavo 


‘the river, we came across a very old and indistinct snowshoe track coming down on tho 


river and after half a milo leaving it again, but without the least vestige of a track in 
the woods. ‘This part of the country is evidently not much visited in wintor; the 
Rearcily of gamo would account for this, for wo havo secon absolutely nothing since 
loaving the mountains. We certainly oxpected to get deer or moose to eke out our 
stock of provisions, now becoming very small, but not a single one has been visiblo 
‘Jatoly. Noxt day, the 5th March, we remained in camp to take a much needed rest, 
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and to make various repairs. I determined, if possible, to take ono train to Jasper 
House, and Alec’s was selected for that purpose; the othor two sleds and their 
harness, together with superfluous clothing and instruments, wore placed in a small 
log hut, six feet by four, and three foot high, built for tho purpose, and the names 
and date marked on surrounding trees. Knowing the extreme difficulty of getting a 
loaded train through the woods, each ono was to carry his blankets and share of the 
provisions, while tho salmon were mado into little packs and divided among the dogs, 
who would surely be able to get along with these small loads (not more than fifteen 
pounds apiece). The following day we started early, and by this must be understood 
a couple of hours before sunrise, our usual time for departure from camp being as 
soon as we could sce to put one foot before the other, which necessitated rising at 
four o'clock every morning throughout the whole winter. 
Going a couple of miles down the Smoky River we turned off to the south up 
a small creck, being anxious to keep as long as possible out of the woods; but so 
much time was lost in following its various turns and windings that we struck off 
to tho south-east and pushed on, over hill and dale, regardless of anything but pro- 
gress on the course laid down. We soon got into a terrible thicket of small black 
pine, growing so close togethor that we could scarcely force a passago through them ; 
and atsun-set we laid down tired out and disgusted at having only made seven miles, 
Another couple of miles in the morning brought us to a river, the counterpart of the 
one we left, and which is probably its south branch. The high bluffs on the south 
side looked so forbidding that we went a couple of miles up the river, till we found 
a small creck coming in from the south-east, up which we turned. Looking for dry 
kindling wood in a drift pile of brush and trees at the mouth of this creck, Alec 
called our attention to what seemed a veritable saw-log, evidently cut by a white 
man (the Indians do not tackle anything over six inches diameter) and which must 
have drifted down from above. This puzzled us considerably. Was it possible we wero 
on the Athabasca? Common sense said no; but then, how to account for the saw- 
log? Ifit be the Athabasca, then by keeping on our course we must soon strike the 
Macleod River; and the river we followed down from the mountains must be either 
Rividre A Baptiste or Old Man’s River, and not the Smoky River as we thought. 
3ut we pushed on to the south-east,and only discussed these abstruse questions over the 
camp fire. The country was very broken, and consisted principally of long high ridges 


- crossing our course at right angles, and covered with small pine of second growth. 


The frequent “ups and downs” were hard on the poor dogs, who were very weak, and 
fell exhausted daily; in order to spare them any more suffering, the stragglers received 
i coup de grace from one of our revolvers, and the others, “ closing up” continued the 
march, only howling a requiem over their dead companions round the camp at night. 
From the top of one of the highest ridges, a perfect “ Iog’s back,” we cauclt sight 
of a deep valley at our fect, and the Rockies tifty miles away to the south, This must 
be the Athabasca, and we hastened down, eager to reach a known point; but only to be 
disappointed, for it turned out to be a vast muskeg, nearly treeless, and from which we 
got a good look at the mountains away to the north-west, almost as far, we imagine, 
as “Smoky Peak.” We must surely come to some water running the other way 
soon, which will be a sort of guide to us. Near camp to-night I found signs of a trail, 
a few trees having been blazed, but it did not appear to run in the right direction for - 
us. Another high ridge loomed up in front, and surmounting it after much hard 
climbing, traces of the trail were again found, with old Indian camps and the head 
waters of a river running to the south-cast. Surely we were now approaching the 
Athabasca ! We plucked up heart and mado a good day’s march. But the blazes, at 
first easy to follow, become indistinct and finally lost before night, and when orders 
wore given to camp Hanington and I started off in difforent directions to look for them, 
loaving Aloe and the Indians to make the camp. On my roturn I found the Indians 
ina mournful stato of despair,declaring they were lost and would never see their homes 
again, and weeping bitterly. It took a great deal of persuasion to set them on their 
legs again, and had there been any possibility of their running away there is but 
little doubt that their fears were so worked upon that they would soon have availed 
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themselves of it. But they knew their only chance of coming through in safety lay 
in remaining with the party, and they submitted to our arguments, though we found 
if somewhat difficult to use Persuasive eloquence where we were not quite sure of the 
soundness of our own reasoning. ‘The river, as usual, began to turn off to the north- 
east, so we decided to leave it and follow the old south-east course, which has so far 
led us into no great difficulties. The dogs decreased rapidly in number and SiZ0 5 a 
great. favorite of mine, one of the Cariboo dogs, called “ Buster ”—probably a con- 
traction of Filibuster—could not be coaxed away from the camp fire this morning, 
but no one had the heart to put an end to him, so he was left to his fate, not without 
many regrets By this time wo expected to have been near the mountains seen some 
days ago, and possibly may have been buta thick mist shrouded everything fora couple 
of days and we groped along almost in darkness. But one bright morning tho rising 
sun dispelled the mist, and from an clevated and burnt side hill on which we were 
travelling, Alee caught sight of a, to him, well-known feature in the landscape, the 
“Roche & Miette” whose peculiar and distinct profile. was plainly visible about 
twenty-five miles south of us. This mountain is opposite Jasper House, at the eastern 
end of the Yellow ead Pass, and the sight of it was an immense relief to the minds 
of the leaders of the party, since it was from the Hudson’s Bay Company’s post there 
that we expected shelter and supplies, the latter having now reached very small 
proportions. The packs were thrown off in the snow, and we took a long rest and 
smoke —the fecling of sce ity after the anxicties of the past month was too pleasant 
to be rudely disturbed, and even the stolid countenances of the Indians lighted up at 
the thought of a good feed and a respite from their incessant labours. But sitting on 
a log would not advance us much, so we marched off again, and getting on the ice of 
three or four small lakes made good time towards our goal. A bluff precipice inter- 
vening soon shut out our view, and to avoid it, we turned away to the left, crossir ga 
high and heavily timbered hill, on the eastern slope of which we camped, with pleas- 
ant anticipations of returning to the land of the living on the morrow. But after 
supper Alee was seen stealing quietly away feom camp, and being closely questioned 
on his return, admitted that he had gone to take another look at the * Roche” by 
moonlight, to assure himself that ho was not mistaken. The hare possibility of such 
a thing alarmed us, and the evening did not pass as cheerfully as it begun. One 
thing was very evident, if that was not the Roche 4 Miette and the Athbasca in this 
hole at our fect, we might as well give up the hope of ever finding either, and the 
prospect was not inviting. But we slept well, nevertheless, for the clear bracing air, 
pliin (not to say meagre) diet and constant hard exercise, ensure that. 

About three miles from camp next morning we found ourselves on the benches 
overlooking the long-sought river, and it became a perfect scamper who should reach 
it first—mal de raquette was forgotten, (though it is generally a pretty attentive 
companion) and tho half-starved dogs staggering along after us, joined in the enthu- 
siasm with the most feeble of barks. But the effort was too much for them, and one 
mote faithful servant dropped in his traces a few yards from tho river bank, 
Ascending the river a couple of miles we came to the “Lae a Brilé” where the 
ice was almost glare, the snow being blown off by the furious winds that rush down 
through tho Pass like a funnel; and we travelled without snow-shoes the first time 
for three and a half months. The cight miles up this lake was soon got over, and 
arriving at the Fiddlo River Depot (built by Mr. Moberly) we wero cordially 
received by the Iroquois Indians camped there. An immense dish of boiled rabbits 
set before us disappeared in quick order, and after this good meal we were more 
reconciled to hear the Company’s post at Jasper House was abandoned. What was how 
to bo done? We were at least ten days’ journey from Lake St. Ann’s, the nearest post 
we could depend upon, with only about two days’ supplies remaining. The Indians 
could not givo us anything, so we soomed to be in vtight place. Buta long talk with an 
old squaw, who spoke vory good French, onled in hor promising to get everything 
that could be spared for us in the way of provisions, and the opportune display of a 
littlo money, raised the auri sacra James to such a pitch that, early next morning 
by collecting from tho various lodgos round, we scraped together some sixty pounds 
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of dried deers’ meat; and as there was no immediate prospect of starvation, a halt 
was ordered for the day. I and one of the Indians rode up to Jasper ILouse, about 
seven miles by the trail, where a quarter of mutton (mountain sheep) had been 
cached. There was nothing at the store but a little powder and shot; so we returned 
to the Depot, and the afternoon was spent in dividing the provisions into packs. 
The number of dogs was now reduced to seven, and as they were too weak to travel 
—besides not being able to spare them any food from our seanty supply—it was 
arranged that the Indians should take care of them until they could be turned over 
to the Company or some of our own people. Having bought some moceasins and 
rewarded our kind entortainers, wo shoullered onr packs and turned our faces 
towards J’dmonton. 

The wind blowing as usual directly down Lac & Brilé was this time in our back, 
but the ice was so glare that we could not keep our feet; and after staggering and 
creeping along for half a mile, we had to put on our snow-shoes and skirt the shore. 
On the Athabasca the going was good, and we were not long in making the twenty- 
fivo miles, to the point where we intended to leave the river. Keeping to the north of 
the line run two years ago by Mr. Moberly, we marched nearly due cast to the 
Macleod River; but our progress was very slow owing to the great depth and softness 
of the snow as well as the dense thickets and tangled brilés we had to force our way 
through. We were fortunately not encumbered with dogs, or we would have spent 
still more time in choosing a passable road for them. From what is called the 
“ Maclood Portage” the last view of the Rocky Mountains was obtained, and few 
among us were loath to turn our backs on the scene of toil. The view from the east 
end of the portage is very fine; a panorama of immense extent lay at our feet, and 
the horizon for a distance of fifty miles was bounded by the lofty crests and snowy 
peaks of the “backbone of the Continent” rendered more beautiful than ever hy the 
rosy hues of the rising sun, and becoming more and more interesting to us as we left 
thom in the distance, and shook the snow from off our fect against them. Shortly 
after going down on to the Macleod again, we met the Hudson’s Bay Company’s outfit 
going to Jasper House to trade with tho Indians wo saw there; and from them we 
were fortunate cnough to get a little tea (ours being exhausted), and a fow pounds of 
pemican to recruit our very scanty larder. But our pleasure at having their track to 
travel on and thus save our weary legs was dashod by learning them to be eleven 
days out from Lake St. Anne. A careful division of provisions that evening fave Us 
four days more, or perhaps five, if we could manage with less than a pound a pieco 
each day; and we did not like the thoughts of what we were to do during the other 
five or six days. But there was nothing for it but to push on and hope for the best, 
so we followed the track two days down the Macleod. Here it became completely 
snowed up and overflowed ; besides which, [ thought it a round about way to follow 
the river, with all its windings, so far; and accordingly struck off due east towards 
Dirt Lake, which we were fortunate enough to fall in with next evening. 

A curious sensation of numbness now began to take hold of our limbs, with an 
unwillingness, or rather inability to push one snowshoe before the other after lifting 
itup; this gave us the appearance occasionally of “marking time” and would no 
doubt have been amusing to a well-fol bystander ; but to us it was no laughing matter. 
Frequent cramps in the hands, caused probably by the pressure of the pack-straps on 
the shoulders, also added to our discomforts. A couple of rabbits opportunely ap- 
pearing near camp gave us an apology for a breakfast ; and the evening of the third 
day after, we reached the Hudson’s Bay Company’s post at Lake St. Anne. The in- 
torvening time was probably spent in a sort of mechanical progress, for nobody secm- 
ol to havo any very distinct ideas, except on the subject of looseness in the region of 
tho waistband. We ,wero very kindly received by Mr. McGillivray, the officer in 
charge, who set us down at onee to a good meal of white-fish and potatoes ; and, after 
tho manner of starving mon in genoral, we ato a great deal more than was good for 
us. Thoro never was a moro welcomo riddance of a burden than when we threw 
down our packs and took off our snow-shoes at Mr. MeUillivray’s door, for although 
the loads did not probably exceed thirty pounds each, they felt, on our weak shoulders, 
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like a hundred. Tho next day was given up tomuch needed repese ; and there boing 
a beaten road from here to Edmonton, I arranged with Mr. McG, to furnish a couple 
of horses and sleds to convey us there. 

We made the fifty miles to Fort Edmonton in a day and a half, and were hospi- 
tably received there and ‘entertained by Mr. Hardisty, the gentleman in charge of 
the district. But our four days’ rest was not very enjoyable; we all suffered much 
from cramps in the limbs; and the sudden change from semi-starvation to a liberal 
diet brought on an attack of dysentry, and it was some days before we completely 
recovered our strength. As the two Indians belonging to Stewart's Lake have to 
return thero in the spring, I made an arrangement with Mr. Hardisty to keep them 
u his Fort in the meantime, and to give thema pack-horso and provisions as soon as 
the snow goes, to return by way of Jasper House and 'Téte Jaune Cache. Some 
horses of Moborly’s party having been left at the Fort, wo obtained ten of them, and 
procuring flat-sleds, buffaio robes and some necessary additions to our wardrobe; and 
taking charge of a“ Packet” or mail for Fort Garry, wo started east, with Jack Norris 
as guide, on April 7th. Although our horses were very poor—as was tho case with 
the stock both of the Company and the surrounding farmers, owing to the insuflicioncy 
of last years’ hay crop, and the lateness of this spring—many horses and cattle 
having starved to death—we made the eighty miles to Victoria mission in four days. 
We were lucky enough to get a little barley and hay there; and, a very sudden thaw 
coming on, we remained with Mr. Adams, the gentleman in charge of the Company's 
post, for two days. The horses benefited by the rest and feed; and as we imagined 
the winter to be at its last gasp, and that the snow would soon leave us ‘altogether, 
we concluded to exchange the flat-sleds for carts, to be obtained at Fort Pitt; using 
in tho meantime the pack-saddles brought for this purpose from Kdmonton. We 
secordingly started with five packs and five light (or unloaded) horses—and to avoid 
the snow in the woods near the Fort, followed down the Saskatchewan on the ice. 
But as this was knee-deep in water, we could not bear it after the first day; and 
climbed the bank again where we, with our snow-shoes, made much better progress 
over the drifts than the horses did through them. But the snow gradually got loss 
and patches of bare ground appeared ; being seized upon with avidity by tho half: 
starved animals, glad to get a few blades of grasy without “pawing ” (digging 
away the snow with their hoofs) for them. We hung up our now useless and 
tattered snow-shoes on a tree, with suitable inscriptions. Water began to trouble us 
more than snow, for all the small creeks were breaking up, and invariably overflowed 
their banks. In somo of them, the old ice (though under water) remained sound 
enough to carry us safely over; but in more than one instance—and notably at “ Dog- 
rump Creck ”—the whole valloy, a quarter of a mile wide, was covered with a rushing 
torrent. Riding out to explore this waste of waters (up to the horse’s shoulder on 
the flats) I suddenly plunged into the channel, but. in spite of the shock of the icy 
water up to the neck,—the horse swimming low—was able to guide him 
across and effect a landing on the other side. The rest soon followed 
this involuntary example, and hauling the pack-horses across with a 
tow-lino reached the east bank in a cool condition. A keen north wind soon 
coated us with ico, and as we had to go a couple of miles before finding any firewood, 
we were tolerably numb and shaky. The thaw, which weso confidently anticipated, 
came on but slowly; so that there was still a foot of snow when we reached Hort 
Pitt, six and a half days making the ono hundred and twenty-two miles from Victoria. 
Mr. McKay kindly placed a room at our disposal, and fed us with his bost. We here 
left our pack-saddles, taking in their place two carts. The ice on the Saskatchowan 
had broken up on the 18th, and the rivor, rising higher than usual, reached almost 
to tho gates of the Fort. Wild fowl arrived daily ; and, although tho depth of snow 
seomed to render carting rathor premature, the signs of spring were so many that 
it could not be long before it came. At the first hill wo camo to aftor leaving tho 
Fort, our troubles began; for some of the horses had no idea of boing in harness, and 
no amount of persuasion would bring them to collar—harshness and kindness were 
tried alike in vain, and for some days we had to change horses at every steep place, 

= . f 


es 


The 
fron 
gon 
dela 
ther 
Mor 
OnG 

thro 
beea 
so tl 
of {] 
in fy 
pleis 
seco 
we 

one 

posi 
Upo 
man 
whe 
repe 
mad 
cons 
Car] 
here 
{his 
days 
Fort 
nort 
eithe 
from 
avol 
CLrOSs 
of th 


othe 


then 
our ¢ 
The 
cons 
asa 

an is 
help 
none 
the 

OOK 
the | 
rive 
and 

satel 
effee 
by. 


snoy 
road 
sonmu 
repo 


in » ¥ Pe ro zs j 
pare rye — ‘agg I a aa 0" nk 
a uy Mi dit poate cle ane a ine ; 
mi : ae - ae) ieee zr , 7 os " ee 


ay ‘ ¥ 
a ty nt : ean pee f 


are, Ree 


ey ghiteley es tre apnthned 
| a one tw fot d Leon 9 
| Avoid qana! od ving 
+ i o pe" rea, Soh oi tt ity is 
] who otes’S onl well lew one i « i 
— (Hinata Yee ywot betiniela = arta aa arora ; 
- ntlerberig wh ob erat bin yumenren mq oie 
ply ston fa: Hand bitiale ow aon th a oa ares 
ive oer Ohl HW ity OR eT Bee bo 
— = ee yt oslo sare 


“metcaer ay Mhermas rtd C0) gyesiren, preentre or 20 betranerystae kd 
ranoteh a eh we ad wening 
shat ow —iiev of Lvs ae 


: olin fee acid yract—giieqe eidt “lo semnedat 
web iereil-t ooinnjee clea ay ether Apo 

vend? ahbheo yw a bat oved? vind how Digi Ail gions Aqgeane yo area 0 
enna) oie. arama 1h dihumettniers: oalt wegrtalinl aM lbw Lorrie’ an ere 
henhyonnd war en her gett dia eg wiht wi perbennd wep ol? | exh ows Pe ae 
velo he medal aooen, dbhaow ware ont ads bes Merry toed wth des bd ot soir © nt 
. puis Ya en honiakio ad ob aie a) aboledeh al eurttiore of halulanee nie ae 

6) 2) oad Oo eu yeh see wRTy a at avaueer eatobanta wi oman ot nt 

FLeoear a) toeptmepurwantiad (fuel ral wo’) Gulyit red due golansy o ‘ay Svan) arabe 4g layed Boyes 
gateahine amwydneitead ole inel Tnwole?el oll one eloow ont of vee cht it 
" nin! Gy eel ed? auMe di taad 204 bineo. gt jolew in gio aw vislt en dott: Rates 

anita, wap ohy lin! (omen hee Pesthubes vrei dredidiw cow pirod ~ abe ya sriedt inl! behave: 
ant ies Vlentory woes. of toll cond aigeoiar hity eveerod of) imet ofthe ot wea. 
‘eink bh rs Viiv ult éve’ gency Lena len yried bey seegrya bowery. qand sod ploy bea 
j if peevtezan by qanuen * jnowalyn muy Te nia Las! d we a doy OF Deby alaniaa hove 4 
| ihe ay we tiga atid SW wield. a8). (aeod alsdt sete worse old Quyen te 
7 


‘a obindd Of tinged ula) .anlliaiaw oidaiam daw pew «oo soolewone fehl et 
hoirmvathiniinynl tm a wah ‘KADER Sema aad ihe ich peonas uel! owe © ae 7 
tien ia hotnant 4 fiatrw seis teyatwh?) trot DO epee te one ‘al wolnwd riod? mt ihe 
“hh * de Yllotuy hine-enaatens Goo ded) oaraiged. ;vevl yiina es Yee sh gyetewitr ame i. 
urea tt Mi bemwires mere eben ihe 4 Wo talvan pis, odie bles Awohs—" oe 8 mney | 
ft HORT OWA WioertOd Gt Qn) needa Vy ate wtih) amie OF dro Quibiit sere ail ney 
- ci mln te soodialy "WE afiga vi ind fnemnds od wit bogedy yinobhie TD (ont oF a 
iit ofiies oof pila. nw, a withndwa gare. will doo edi of qn Tolew Goi 
lbewollkdt aa dee ofl aw sug od} nd \ animal a adelio ben Bote 
A eo -eemodlingg ot orlivad Tne volegrri anne mipiiolownl wal) in i A 
«| ote Yio dikvn pote A wioiiihaon lana a od doen, Mae oft. iodonot onllwod | Fae 
dearer! vin qaedivslt sadtead mols “ha biyner 41.63 a! bed aw va BHA a ditw ee botige , 
Pista yy ae vas eclinplinice (00m Hoide Madi fT site five doa qitemiod ovew of CyANG 
“oll havior ov gedvr, seem Yo de) @ fide ante | wp andi on ei wie ind «9 oe ml 


“a 
_ 
Ls_ 
> 


wh ode? wort meth ody dito’ bag thvihaed peed parti veel ad bs hurt ale le ' 
> anal aA itl add ott wae Ded td Amecerel th tape Dn cede be stailgy y Lie? 4 yao om |: a nin 
s ney OP we anne) ofl clue © wv) eonh} viast i yildol pal jet iand- 2 ady “Vite sed 4 
Prviets fodamry bie nis aalght wiiers pyorhs et) Fro til ae). ao an aeont i 
sae Wi digeh mls girls dan pylieb beoirxre el WIR doll mien. eon ont 7 i i 
ee Re is af) wiiingrneg weliine Quitses Godrees o) hanvage »> 
v4 ve ee wala odin Ae pe ow. hed gah vis werobr Jt vihlong aro wil dine iin ot t ‘ if 
| Ste pamneadl’ ad geked Aochabhen bad. soownd ore ® thin ames pidaerd We wel 
eo! a eine eel bana enor oa Dinow fro anemetny fy TaBOMA OH) 
* Lg ore Cove ie sadeaerho bal pre aren seen 1) Bae iny ai oftile bet 1 


wt é i aa a, _ > vf 
<omneg = nth etrayh 
en a ad 
; vibe Bsn Vian 


iets 
mt hal 7) pr DAG 


——$-_ ——— 


gro boing 
pa couple 


ro hospi- 
charge of 
rod much 
ya liberal 
m pletely 
e have to 
eep them 
ag SOON As 
ie. Some 
them, and 
robe; and 
ek Noriis 
caso with 
wuflicioncy 
nd cattle 
four days. 
den th: ww 
jompany's 
imagined 
together, 
itt; using 
iton, We 
to avoid 
on the ice, 
day ; and 
F progress 
ly got less 
ythe halt} 
' (digering 
sO}e4s and 
trouble us 
overflowed 
ined sound 
yt Dow. 
ha rushing 
houlder on 
of the icy 


mide him: 


| followed 
PF oWith oa 
wind SOOT 
y firewood, 
intiei pated, 
whed Fort 
n Victoria. 

We here 
katehowan 
wd almost 
th of snow 
many that 
“ving the 
Arhess, and 
ness were 
lwep place, 


Sd eeent fae ——— 


ean Ee, ~~ 8 


The most incorrigible ones were subdued by the half-breed remedy of tying a rope 
from the shafts of the cart to the horse’s tail, and by means of this novel tandem we 
goncrally succeeded in getting out of the worst places. But the drifts caused more 
delay than the hills; for the carts would generally run a little way out on to them and 
then settle quietly down to the axle; in many places we had to march up and down 
more than a hundred yards, jumping on the crust to break it and make three tracks, 
one for the horse and one for each wheel. The light animals were also driven 
through first to help break trail. After a fow days, however, the “baulky ” horses 
became knowing and refused altogether to venture into a drift unless unharnessed ; 
so that we had several times to pull the carts through by hand ourselves, As most 
of the erecks were now quite open and very high, we rafted across them ; not being 
in favour of any more swimming matches. The rafts used by all trave stiers on the 
plains are after one pattern; an oil-cloth or tent stretched over a framework made, 
according to circuustanees, of willows, waggon-box or cart-wheels. The latter mode 
wo adopted ; laying two wheels sido by side, overlapping till the vim_ of 
ono touched the hub of the other, and lashing them firmly in this 
position. A tarpaulin was then spread on the ground, and the frame laid 
upon it, the ends and ssa being turned up and tied to the rims. In this 
manner wo were able to transport al our impedimenta across any stream 
where the tow-line would reach, in three or four trips. But winter seemed to have 
repented its departure, and returned in the shape of heavy frosts every night, which 
made our work of cutting through the drifts exceedingly labourious, and progress 
consequently slow. The crust became at last so solid that for for ty miles above 
Carlton we drove our loaded carts on its surface; and instead of avoiding the drifts as 
heretofore, steered for the biggest of them, knowing they would best bear us up. In 
this fashion we reached Fort Carlton on the 29th April, having taken eight and ahalf 
days to come from Fort Pitt, a distance of one hundred and sixty-seven miles. The 
Fort stands on the south bank of the river, and when we came down the road on the 
north side, we could sce little elso but 1 immense blocks of ice piled many feet high on 
cither shore. After much shouting and gesticulation—the Fort being half a mile 
from us--we had the satisfaction of seeing a Mackinaw boat push out, and, skilfully 
avoiding the floating bergs, come to our side. Hanington and I took the packet, and, 
crossing over, were well received and entertained by Mr. Clarke, the officer in charge 
of the district. As it was now late in the day, the rest of the party camped on the 
other side. 

The following morning, the horses were induced, after much persuasion, to trust 
themselves to the boat, and everything was safely crossed in two trips. We pitched 
our camp just outside the Fort, but Mr. Clarke insisted on our remaining in his house. 
The river broke up here a few ‘a: ays later than at Fort Pitt, and with more disastrous 
consequences, The water rose very suddenly and carried off the scow which was used 
as a ferry; and surprised some Indians, in the night, who were making maple sugar on 
an island twenty-five miles below; these poor wretches took to the trees, but as no 
help could reach them. dropped off exhausted one by one, till by daylight there were 
none left out of a band of a dozen. At Fort a la Corne, a hundred miles lower down 
the river, the water stood four fect deep in the Company’s storehouse, and all oe 
goods had to be moved upstairs, the people themselves taking refuge in the hills a 
the back. No news had been heard from Cumberland House, still farther down tie 
river, and it was feared they might hayo suffered much, being situated in a low 
and flat region ; but it after wards appeared that this was the very cause of their 

safety, for the water, spreading over the surrounding country, lost the destructive 
effect it had when confined to a comparatively narrow channel, and passed harmlessly 
by. 

For three days after our arrival, a keen north wind delayed the departure of the 
snow; but the beginning of May was warm and genial, and we prepared to take the 
road again. Some fresh horses were procured with great difficulty, and Alec brought 
some barloy from Prince Albert’s mission, fifty miles down the river; the country being 
reported burnt from here to Ellice, and feed consequently scarce. On the morning 
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of the 5th May we climbed the hill behind the Fort and set our faces towards the 
rising sun. ‘The snow was ‘nearly all gone, and we casily avoided the few remaining 
drifts. We reached the South Branch of the Saskatchewan the same afternoon, and 
spent four hours making two trips across with the scow, as a strong south-west wind 
(down river) necessitated the hauling of the scow a long way up on our side to ensure 
making a good landing on the other. At the French half-breed settlement here the 
people were driven out of their houses by the rising waters, which seem to have been 
higher this spring than for many years past. The grass having all been burnt off 
last autumn, gives the country a cheerless aspect; and we had to go to the margins 
of lakes or swamps to find any feed at all for the horses; but they, pushing on at the 
rate of thirty miles a day, with the characteristic endurance of Indian ponies, did 
not seem to feel the hardships of the trip as much as we had expected. 

About forty-five miles from tho South Branch we passed tho “Spathanaw,” or 
Round Hill, a conspicuous feature in the landscape; with a wooden crucifix on its 
summit, said to have been placed there by a worthy Bishop who spent Sunday at its 
foot. Not far from here, a road branches off to the south west, crossing the South 
Branch above where woe did, and here we met with the firs} appearance of civilized 
usages—a fingor post with the following inscription :— 


Cit 6... cxnonae bOnc Gs 
Gabricl’s crossing 4 Waggon....2 0 
Horses..... 6 
Traverse de Gabriel Dumont. 
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Tho latter statement was especially interesting ; but we took it for granted that 
these for whom it is intended can make more out of it than we could; so we went 
our way and reached Touchwood Hill Post on the evening of the 9th. Jere we left 
ono of the hired horses, and as the others were already showing decided symptoms of 
“giving out’? we had to continue the journey on foot, without even the occasional 
vost of amile or two in the saddle, the animals having to be spared for use in the 
carts. But, wearing only moccasins, we found the unaccustomed exercise beginning 
to tell upon us at the end of a hundred miles, and by the time we had accomplished 
fifty more, were so footsore that we were quite ready to avail ourselves of a seat in 
a cart for half an hour when the half starved-horse seemed ina livelier mood than 
usual, A couple of days above Fort Ellice, we met two travellers, by name Living- 
stone and Fraser, footing their way towards the mountains, thence intending to 
strike for the Cariboo mines. They jogged along in primitive style, unencumbered 
by either blanket or provisions, carrying only a spare shirt, @ gun and some ammuni- 
tion. To save the necessity for a blanket, and also to avoid the heat, they slept by 
day and marched by night. On the evening of the 14th we camped at the mouth of 
the Qu’Appelle River, and crossed over to Fort Ellice early next morning ; ten days 
making the three hundred and sixteen miles from Carlton, Here we received every kind 
of assistance from Mr. McDonald, the gentleman in charge; who, having no available 
horses of his own, endeavoured to replenish our scanty stock by hiring or purchasing 
for us from others. We made but a short halt, crossing the Assiniboine River on the 
scow after dinner—the bridge having been carried away by the freshet—and pushed 
on a dozen miles to the east over a very good road. In saying good-bye to Mr. 
McDonald, we parted with regret with the last of a number of gentlemen, officers of 
tho Ion. Hudson’s Bay Company, who have shown us every kindness and extended a 
ready hospitality on every occasion we have come in contact with them. ‘To most, 
if not all of them, we were personally unknown; but it was sufficient to say we 
woro in noed of holp, to ensure at once their best endeavours on our behalf. 

We wore delayed until ten o’clock next morning, as our horses had scen fit to 
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rejoin their companions near the Fort, but we gob past Shoal Lake before camping 
lime. In crossing the Little Saskatchewan River we had a good deal of trouble, 
the water was very swift and high, being above the horses’ backs. The load had to 
be piled on an improvised rack on top of the cart body, and by an ingenious 
-combination of tow lines, the horse swimming and tho cart afloat, they were safely 
piloted across. This was our last excitement, except tho breaking of an axle against 
astump a few miles farther on, and we soon reached the flourishing settlement at 
the third, second and first crossings of the White Mud River, where the farmers wero 
busy with their spring occupations, but not over-sanguine of success, owing to the 
annual scourge of grasshoppers, which has hitherto turned this fruitful colony into a 
barren waste 
Passing Portage la Prairie on the 19th, we reached Winnipeg on the 21st May, 
having been five and ahalf months on our trip. At White Ilorse Plains we met’ a 
gay cavalcade going westward ; it consisted of Mr. McLeod and his two survey 
varties, just starting for Edmonton and the Rocky Mountains, and their shining 
aes glittering spurs and well-groomed horses contrasted with our battered and 
weather-worn appearance. But we could afford to suffer by the comparison ; they 
would soon be as ragged as wo wore, and all their troubles were before them, whilo 
we were just reaching the goal, pushed forward to ovor many a weary mile of 
mountain and plain, and could take our well-carned repose in the happy consciousness 
of having fulfilled the task allotted to us, and earned the approbation of him we aro 
proud to acknowledge our Chief. 
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REPORT ON TIE SURVEYS IN BRITISH COLUMBIA DURING THE YEAR 1875, BY | + 
MARCUS SMITH. ? i 
\ 
Di 


Sir,—After a full consideration of the plans, profiles and reports on the surveys 

- and explorations in British Columbia up to the end of the year 1874, it was deemed th 
necessary that further information should be obtained before deciding on the line for | 
the construction of the railway, and the following surveys were projected for tho | 

year 1875: 

1, A trial location survey from Waddington Harbour, at the head of Bute Inlet, ; 

- to the neighbourhood of Fort George on the River Fraser, and it was understood that \ 

the location thence to the eastern slope of the Rocky Mountains, vid the Valley of we 

the Fraser and the Yellow Head Pass should remain in abeyance until Mr. ‘Jarvis, we 

then on his way across by the Smoky River Pass, should report. | th 

2. A preliminary survey from a point on the above line, by the Blackwater and 3 

Salmon rivers to Kamsquot Bay on tho Dean Inlet. 


.3. A preliminary survey from Kemano Bay, on the Gardner Inlet, across the Mi 
Cascade Mountains to Lake Frangois, and an exploration from the head of Gardner Di 
Inlet up the Valley of the Kitlope. Di 

4. The location of the line on Vancouver Island from Esquimalt to Nanaimo. br 

To carry out this work, the Engincers for the formation of four survey partics » Al 
were appointed in Ottawa. These arrived in Victoria on the 13th of May. Two i 
a 


other partics were then engaged on the preliminary survey of the line from | 
Esquimalt to Nanaimo. lin 
Before leaving Ottawa, I telegraphed Mr Robson, the Purveyor, to get ready ml 


four pack trains, and, with the least possible delay, to send them on with supplies and lat 


camp equipage to the several points required for the surveys. shic 
{ arrived in Victoria on the 13th of May, and found the four Divisions of Mo 
ingincers completed and equipped for the location survey from Buto Inlet to the the 
vu 


neighbourhood of Fort George. 
Division N, with Mr. IL. F. Bell in charge, left Victoria on the 18th of May and and 
arrived at the Stewart River, about 15 miles from Fort George, on the 16th of June. | of t 
They commenced their surveys next day. had 
Division R, Mr. W. 'T. Jennings in charge; and Division 8, Mr. IL. J. Cambio in bet 


westward to the Pacific coast. : 
Division X, with Mr. C. H. Gamsby in charge, left Victoria on the 20th of May | we 


} 

j 

charge, loft Victoria together on the 18th of May, and arrived at the crossing of the Wee 

i Chilancoh River, about seven miles from the east ond of Lake Tatla, They com- 7 

i menced their surveys at the same point, the former working castward and the latter { the 
Ke 


in the Dominion steamer “ Sir James Douglas,” and arrived at the head of Bute Inlet mau 
on the 23rd of May, where they commenced their survey up the Valley of the bou 
JTomathco. | can 

Tt was estimated that these four Divisions would complote tho trial location nei? 
survey from Buto Inlet to tho neighbourhood of Fort George, about 300 miles, before 9,01 
winter set in, SIO 

he two Divisions, V and Y, completod the preliminary survoys of tho lino from ont 
Esquimalt to Nanaimo on the 25th of May. | Bri: 

With these two Divisions I proposed to make the preliminary surveys from the no 
Dean Inlet. up the valley of the Salmon River, across tho divide, and down the pres: 


Blackwater, whore it would join tho line from Bute Inlet. eh 
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Division Y, Mr. J. Hunter in charge, left Victoria on the 1st of May, travelling 
hy the River Fraser and the Cariboo waggon road to the mouth of Quesnelle, where 
they met their pack train, with which they proceeded to the valley of the Black- 
water, where they arrived on the Lith of June, and commenced the survey towards 
the Dean Inlet. 

Division V, Mr. John Prutch in charge, loft Vicloria on tho Ist of June, and on 
the steamer “Sir James Douglas.’ They touched at’ Waddington Harbour and 
landed stores for Division X. They also landed Mr. IL. O. Tiedeman and Mr. ©. 
ILoretzky, with a small party of men to open the trail up the Homatheo Valley, and 
Mr. Horetzky to take photographs of the canyons and other views of general interest. 
The steamer reached Kamsquot Bay in the Dean Inlet on the 5thof June, and landed 
Division V and their stores, They commenced the survey next day up the valley of 
the Salmon river. 


Journey across the Cascade Mountains from the interior to Bute Inlet. 


I left Victoria on the 11th of June in company with Mr. Robson, the Purveyor. 
We travelled by the Fraser River and the Cariboo waggon road to Soda Creck, where 
we arrived on the 19th of June, and my pack train arrived on tho 22nd. Next day 
wo crossed the Fraser and travelled on the trail leading to the Chilicotin Valley. On 
the second day Mr, Charles Seymour overtook us with eloven Lillooct Indians, whom 
we had engaged, and we travelled together. 

ze * oc On the 29th June we ariived at the crossing of the Chilicotin 
River whence my pack train and the Indian proceeded westward to the Chilaecoh 
Depot and Mr, Seymour and myself rode on to Puntzee Lake, where we found 
Division R encamped. I spont two days with Mr. Jennings examining the rather 
broken and rough country on the divide between the Chilacoh and Chilicotin Rivers. 
About 15 miles of line had been located, which from the profile, appeared venerally 
satisfactory, On the 3rd July we arrived at the camp of Division S, Mr. IL J. 
Cambie in charge. They had completed about 14 miles of location, and their trial 
line was some miles in advance on the east shore of Hagle Lake, which lies about five 
miles to the south of Lake Tatla in a trough in the sido of the hill which bounds the 
latter. Kagle Lake is about six miles long, and a mile from its west end is the water- 
shed, from which a rather broad valley descends nearly due south into the Cascade 
Mountains. In this valley there is a chain of small lakes which are the sources of 
the east branch of the Homathco River, which flows through these mountains into 
Bute Inlet. The last and largest of these lakes is Tatlayaco, which is 15 miles long 
and a little over a mile wide; it lies at the entrance of the pass, and the east branch 
of the Homatheo River rushes out of it ina rapid current about 100 feet wide. It 
had been proposed to make the location survey by this route in the hope of finding a 
hetter line through the mountains than that surveyed in 1872 by Lake Tatla and the 
west branch of the Homathco River. The object of my journey was to examine this 
route in advance of the surveyors to ascertain if it had advantages that would warrant 
the survey being carried that way in preference to the line of the former survey. 

We left Hagle Lake on the 5th July, and travelled on the east side of the valley, 
by an Indian trail; in the evoning we encamped near an Indian Rancherie, on the 
margin of the small Lake Cochin, and the next day on the slope of the mountain that 
bounds the east side of Lake Tatlayaco. The view southward, from a point near our 
camp, was very grand; the silvery lake lay at our feet, several hundred feet bencath 
us; from its west bank rose a mountain of dark, jagged and scarred rock 3,000 to 
5,000 fect above the level of the valley. On the left, near the foot of the lake a bold 
snow-clad mountain loomed up to a great height. These two form the portals of the 
ontrance into the Homathco Pass. Beyond, the view was terminated by tho lofty 
snow-clad peaks of tho Cascade Mountains. From our camp, tho trail curves up the 
slope by which the Indians reach the high table-land, which is well stocked with deer 
ane mountain sheep, so that we had to cut a trail to tho foot of the lake and had 
some difficulty in crossing a large glacial stream on our way. We arrived there on 
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the 7th July, and camped near the outlet of the lake, which is the east branch of the 
Jfomathco River. Tho distance to this point from the River Chilacoh, near which 
Division S commenced their surveys, a little over 40 miles. Tho first half of the 
distance is over a dry morrain formation, the surface broken with numerous dry 
ponds and lakelets, knolls, and gravel ridges, covered with stunted scrub pine, with 
patches of black spruee in low moist places. On the adjoining slopes, there is an 
abundance of Douglas fir of fair quality, and large enough for such bridging as would 
be required in the neighbourhood. The latter half of the distance is on the slopes of 
the valley by the margin of tho string of lakes which feel the Homatheo River. 
These slopes are broken by some deep lateral ravines, and the line will have to run 
across the faces of some rather steep rocky bluffs on the shore of Lake Tatlayaco. 
But, so far, this route appeared, on the whole, tolerably favorable for the line of rail- 
way, with plenty of timber suitable for works ot construction. We could not take 
the pack train beyond this point, so I sent it back to join the Y Division on the lino 
from Blackwater to Dean Inlet. 

By noon on the 8th July we had got our supplies and baggage rafted across the 
foot of the lake, and made a eacho of provisions for use in case we failed to get 
through to the coast and were forced to return, or for the use of Ticdeman and 
Horetzky’s party which we had expected to meet us here. We then commenced our 
tramp, my party consisting of five Lillooet Indian packers and one Chilicotin Indian 
hunter as guide. 

About a mile below the mouth of Lake Tatlayaco, a large glacial stream comes 
in from the north-west. Tho weather had been very warm for a week past, and from 
the melting snow in the mountains, this stream was now very high, coming down 
with tremendous force, binging trees and huge boulders from the mountain sides. 
Following this up a mile to where the stream is divided by a small islet, we succeeded 
in falling large trees across, hy which we clambered over safely. Half a mile further 
down, a large stream comes in on the other side of the valley from the south-cast. 
Ilere we are fairly in the mountains, and the valley is contracted almost to a canyon, 
there being only a narrow flat with a fringe of trees by the side of the river, which 
is in fact part of the old river bed silted up with detritus washed down by the stream. 
This flat is broken at intervals by rocky spurs shooting down from the mountains and 
abutting on the river. The course of the valley from this downwards turns to within a 
few points of due west, and is tolerably straight for about 20 miles, at which distance 
the view was terminated by an immense glacier, high up on the side of a mountain 
‘ange which appeared to cross the line of the valley. There was no trail down this 
valley, as the Indians get to the coast by a way over the mountains farther south, so 
that our progress was very slow, being impeded by brush-wood, large trunks of fallen 
trees, and fragments of rock which had rolled down from the cliffs near the summit 
of the mountain. We travelled on the right’ bank of the river, which here flows 
between two well defined ranges. The slopes on the south side of that on which we 
were travelling were the more uniform and smooth; while the other side of the 
parallel range was rugged, perpendicular and broken. It took us two days and a 
half to reach the bend of the river about 15 miles from the foot of Lake Tatlayaco, 
where we camped on July 10th. 

Down to this point there appeared no very serious enginecring difficulties, the 
fall of the valley being tolerably uniform and estimated at the rate of about 1 per 
100. But here the river takes a bend to the south-west, apparently cutting through 
several broken ranges of mountains, the noses of which at intervals abut on the 
ITomaltheo River in perpendicular cliffs. The narrow flat belt by the river side has 
disappeared, except in small patches, and the valley has contracted to a narrow deep 
defilo, but, as far as we could see, there was no canyon of perpendicular rocks on both 
sides of tho river at once. ‘Two days and a half more we toiled along the face of 
these rugged mountain slopes; the weather had become oxcessively warm, and from 
tho unusual quantity of snow that had fallen tho previous winter, the mountain 
streams were now roaring torrents which we had great difficulty in crossing; and at 
points where rocky spurs abut on the main river, leaving no passage between, we had 
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to climb ap on hands and knees several hundred feet,—at one place 1,500 above the 
level of the river,—and descend again on the other side of the spur; such journeys 
sometimes oceupying several hours, though the distance across the face of the 
cliff would not exceed a few hundred yards. But the mountain slopes are so 
steep and rocky that sometimes our Indian guide had to make a detour to reach safe 
footing, and then fasten a rope to a tree, throwing us the other end to assist us up 
with some degree of safety. 

At noon on the 14th July we reached the junction of the cast and west 
branches of the Homathco River. The last seven miles of our journey undoubtedly 
presented grave engincering difficultics, But however difficult we found it to travel, 
owing to the high floods and there being no trail, T had reason to think that a careful 
survey would probably show it to possess advantages over the line formerly surveyed 
by the west branch; therefore I thought it advisable to let the survey proceed by 
that route, and accordingly prepared topographical sketches and instructions for Mr. 
Cambie which [ sent back by the Indian guide. I was much concerned at the non- 
appearance of the trail party under Mr. 'Ticdeman, which had been landed at Wadding- 
ton Harbour on the 3rd June, whence four days eanocing should have brought them to 
within 12 miles of where we were now encamped, with the Waddington trail over 
half the distance. In two hours we succeeded in throwing a bridge over the canyon 
on the west branch of the Homathco and I sent some of my Indians ahead to make 
a reconnaisance and fire off rifles to attract the attention of the trail party, who, we 
supposed, could not be far off. In three hours they returned, reporting that they 
could not succeed in bridging the large stream that comes down from Tiedeman’s 
glacier; they had thrown across it six of the largest trees they could find standing , 
on its banks, which were whipped away by the torrent like so many chips. Our 
caso was now becoming serious, we had but four or five days’ supplies, left and feared 
that the trail party might have been detained by some difficulty with the Indians. 
We held a consultation to decide whether to go on or return, when our Indian enide 
said he could take us to the Waddington trail by making a detour of one day’s journey 
up the bank of Tiedeman’s River, and crossing the glacier out of which it issues. Ac- 
cordingly, on the 15th July,we started at 6 a, m., and in two hours arrived at the glacier. 
Wo had some difficulty in ascending the face, which is an irregular slope covered with 
loose rock and boulders. It is about 200 feet high at the face, and, as far as we could 
see, was fully 15 miles in length, at the foot, and from half a mile, to three miles in 
breadth. The river rushes out of three tunnels, and the glacier is serrated length- 
wise with ridges and crevasses; the latter partly filled up with boulders and detritus 
from the mountains. In fact, it has the appearance of having broken away in a body 
from the mountain bringing a portion of the latter with it. Its altitude is about 
2,000 fect above the lovel of the sea. We succeeded in crossing safely by intricate 
windings on the broken surface to avoid open crevasses, in which we could hear 
the water gurgling bencath the boulders with which they wero partially filled up. 
The sharp ridges were clear ice, along which we crept on hands and knees. Ascend- 
ing the south-western slope of this glacial valley, we travelled the rest of the day on 
an elevated plateau, well timbered, and dotted with several small lakes. ‘Towards 
evening we descended with difficulty by a lateral valley to that of the Homathco, 
where we found Mr. Tiedeman in charge of tho trail party, encamped on the same 
spot where Mr. Waddington’s men were murdered by the Indians in 1864. Since our 
survey of 1872 the Indians have removed all traces of the murdered men’s camp, and 
burned the timber and brush which then grew there. Mr, Tiedeman had misunder- 
stood the main object of his work, which, according to my written instructions, was 
to push forward as rapidly as possible to moot me, throwing log bridges across the 
larger streams while the water was low, and improving the trail on the return 
journey. Instead of doing this, ho had made only a few miles of trail with trestle 
bridgos six feot wide for pack animals. As the survey partios would not get into the 
mountains before the rivers wore low, I desired Mr. Ticdeman to breals up the trail 
party and join Division X to take the topography of the country. 

On July 16th, we continued our tramp down the Homathco Valley, following 
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the Waddington trail; the woather continued excessively warm and the streams 
were still rising. On reaching the head of the Grand Canyon we found the river had 
carried away the bridgo which Mr. Ticdeman had constructed round the face of the 
cliff, so we had to climb up by a crevasse in the rock, 400 fect, to reach the trail, 
which crosses over the shoulder of a mountain. In like mannor we found all the 
bridges he had made carried away, so we had a repetition of climbing precipices and 
bridging torrents. We had expected to reach the camp of Division X in two days, 
but on Saturday evening we came to a torrent over which we could find no practie- 
able means for throwing a bridge. So we had to camp, and, as we were out of meat. 
T sent the Indians out to hunt; they soon returned with a larve black bear, thus 
relieving us of all apprehension on the score of provisions. Next day we commenced 
to construct an Indian fly bridge, but, as we had only one axe left and but little spare 
rope, we had to make lashings from the inner bark of cedar, so that it took us seven 
hours to complete the bridge, which, when finished, looked like a fishing rod and line 
hanging over the torrent, the butt end resting on the ground and loaded with boulders, 
We managed to crawl over this and drop down safely on the other side of the stream. 
Six hours more of a hard struggle among tangled creepers, over huge trunks of fallen 
trees and masses of detached rocks, brought us to the camp of Division X. This 
party had completed 13 miles of trial location. I remained with them two days, 
examined their plans and profiles; these showed the line to be gencrally satisfactory 
and a great improvement on the preliminary survey of 1872. On ‘the 20th, we 
dropped down the river in a large canoe to Waddington Harbour, where tho steamer 
“Sir James Douglas,” arrived next morning. After discharging cargo the steamer 
klarted back for Victoria, arrived at Departure Bay and took in coal; on the 26th 
July we arrived at Victoria much bruised and shaken by one of the hardest journeys 
yet made on the surveys. ; 

Meanwhile Mr. Jarvis and party® who left Fort George in December, 1874, to 
examine a route across the Rocky Mountains by the north branch of the Fraser River 
and the Smoky River Pass, had arrived at Winnipeg, and reported unfavourably of 
that route. 1t was therefore decided to make the trial location surveys from Fort 
George eastward vid the Yellow Head Pass, and a party was formed in Ottawa, with 
Mr. George Keefer in charge, to execute a portion of this survey, commencing at the 
summit of the Yellow Head Pass, and working westward to Téte Jaune Cache, 
thence down the Fraser to mect another party working up. 

Mr. Keefer and party reached Victoria on the 18th July, and before I arrived 
they were on their way to their appointed work, but I sent a messenger after them 
with detailed instructions for the practical carrying out of the surveys committed to 
their charge. The messenger overtook tho party in the valley of the North Thomp- 
son, and Mr. Keefer has since advised mo of their arrival in the Yellow Head Pass 
and the commencement of the surveys.” 


Journey from Dean Inlet across the Cascade Mountains by the Salmon River Pass. 


I had estimated that the Divisions V and Y would connect their surveys on the 
Salmon River before the end of August. On the 23rd of that month, therefore, | left 
Victoria on the steamer “Sir James Douglas.” Woe called at Waddington Harbour 
on Bute Inlet and landed supplies for the X Division, and on the 28th wo arrived in 
Kamsquot Bay on the Doan Inlet, where we found Mr. Tiutch and party (Division 
T’,) encamped on the spit of land that forms the south side of the harbour. They had 
joined their surveys with those of Division Y a week before, about 50 miles up the 
Salmon Rivor, and had then returned to the coast for instructions. I immediately 
had the party 1¢-organized for the survey from Komano Bay, on the Gardner Inlet 
across the Cascade Mountains, towards Lako Francois, sending some of the men home 
to Victoria and replacing them with Indian packers whom | had brought with me by 
tho ILomathco Pass. ‘Tho steamor loft with tho party on the 1st September, and on 
tho 3rd arrived at Kamsquot Bay, whore the party disembarked to commence the 
surveys, 
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In my report of the work of 1874, Kamsquot Bay is described as being formed 
on ono sido by a tongue of land about two miles in length, projecting into the Dean 
Channel: the Kamsquot or Salmon River flowing into the channel on the other side 
of tho tongue. This tongue has beon formed by the debris brought down by the 
river, which has burst through a curtain or saddle of rock about 400 feet high, which 
stretches across the mouth of the valley. 1 engaged Indians to pack my baggage and 
supplies across the mountains, and on Monday, the 30th August, they had got every- 
thing to tho head of the canyon through tho saddle of rock about 24 miles on the line 
of survey. Next morning, we all embarked in a large dug-out canoe, being eight 
yeraons in all, bosides baggage and supplies. The stream varies from 150 to 300 fect 
in breadth; it is very rapid, and tho ecanoc was forced up by poling. Tn some places 


id to got out, and the Indians, wading in the water, 


the rapids were 80 bad that wo hé 
lifted the canoe Up by hand. Wo mado about 12 miles tho first day, and at noon on 
the second day we were at the head of canoe navigation, near the 19th milo of the 


survey. The valloy, up to this point, varies from a quarter to three quaters of a 
milo in breadth ; the river, meanilering through the valley, washes the base of the 
rocky slopes on cither sido ; low alluvial flats, heavily timbered, intervening. 
rom tho head of canoe navigation our supplies and baggage had to be packed 
by hand. We followed the trail made by the V Division under Mr. Trutch, which 
led alternately over flat benches, varying in height from 20 to 200 feet above the 
level of tho river, and along the steep slopes of the hills which are in many places 
glides of loose rock. The aspen ranges of snow-clad mountains are at a consider- 
ablo distance from the river, but, in a fow places, a spur shoots out and extends to the 
jivor, abulting on the same im a perpendicular rock-face, leaving NO passage hetween. 
Tho heaviest of these ‘3 about tho 3ist milo of the survoy, and tho trail goes over the 
spur about 600 tect above the jovol of the river. On tho second day from tho hewl 
of canoe navigation, We reached Yeltesse, or the Salmon House, 34 miles from the sea 
on the line surveyed. \lore the river rushes through a narrow rocky gorge, the 
being about 20 feet above the level of the river, over which there 
is an Indian bridge or platform of round timbers. Immediately below this there is 4 
fall of about 15 fect, over the face of which the Indians have constructed a screen of 
wythics, to which are hung pockets of network for catching salmon as they endea- 
your to leap the fall. ‘Che salmon, striking against the screen, fall into the pockets. 
he river is well named the Salmon River, as if swarms with that fish. On my wily 
up, the Indians with the canoe poles speared what we required for food, some of the 
fish weighing over 3) |bs., and at the bridge they were constantly carrying away 
salmon that were caught in the nets. These are called “ Stick Indians,” oY dwellers 
sn the forest. They appear to be of the same race as the Chilcotins, certainly they 
sntermarry with them and understand their language. They are mountaincers ; not 
large in physique, put wirey, and have been of great agsistance in packing for the 
surveying partics. At Yeltesse we are clear through the high ranges of the Cascade 


Mountains, and the river comes to this point ina deep groove in the central plateau, 
which is of volcanic formation, the rocks being mainly basalt. The survey 


lower ledge of rocks 


followed 


tho river for about 3() miles above this place, but the trail goes up ® parallel valley 


to the south. In this there are gaveral small lakes, the largest, Tanyabunket, being 
at out six miles in jlength. This valley, at the lower end near Yeltesse, 18 about 1,000 
fect above the lovel of the river; at the upper end, 3() miles distant, they are nearly 
of the same level, and there the trail leaves the valley and crosses tho Salmon River 
to the north side at tho point which we reached in our exploration of 1874. 

On the 8th J uly, I started with my pack train castward from Yeltesse, tv 
eximino tho line of survey in the Salmon River valley and across the Divide to tho 
Blackwater, thence down the same to its junction with the line from Bute Inlet. The 
whole of this portion of tho line is in & depression of tho central plateau, and presents 
no engineering difficulties till after its junction with the line from Bute Inlet. On 
tho 18th September, we reached Mr. Bell’s camp (Division N), on the Blackwater. 
About seven miles above this point the rivor is crossed by tho telegraph trail, Mr. 
Boll and mysolf spent soveral days oxamining tho rather rough country which forms 
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the watershed between the Blackwater and Chilacoh. We followed up the valley of 
the latter 20 miles above the point where the line of survey leaves it, and found that 
it widened as we ascended, A. branch of the river, coming in from the west: by a 
broad valloy, appears to turn the north end of the range which divides it from the 
Blackwater, and gives facilities for a deviation of the line to Dean Inlet, by which 
much heavy work would probably be avoided. 

On the 23rd September, we left Mr. Bell’s second camp on the Blackwater, and 
proceeded on our homeward journcy. We reached the confluence of the Blackwater and 
Nazcoon tho 25th, and, following up the valley of the latter about 20 miles, we arrived 
at the camp of Mr. Jennings (Division R.) on the 27th. Up to this point and several 
iniles above it, the Nazco is a fine open valley ; the river, 80 to 100 fect wide, winds 
through extensive natural meadows with groves of spruce, black fir and aspens at 
intervals. We travelled on the trail up the Nazco Valley to the lakes on the central 
plateau which form the sources of the river, then crossed to the Alexis Lakes and 
down to the Chilicotin Valley. which we followed nearly up to its junction with that 
of tho Fraser, then up the latter to Soda Creek, which we reached on the Tth of 
October. I left my party at Soda Creck to take the train to winter quarters near 
Kamloops, and travelled by stage and steamboat to Victoria, where I arrived 16th 
October. 

On the 15th October, the Divisions S and X, connected their surveys on the 
cast branch of the Homathco Valley, on the line from Bute Inlet to the Yellow Head 
Pass, and returned to Victoria, On the 20th, tho Divisions R and N, connected their 
surveys on the same line, near the mouth of the Nazco River, The former party 
returned to Victoria, and the latter went to Fort George to complete their plans and 
continue the surveys eastward during the winter. 

The Division V, completed a trail survey of a lino from the Kemano Bay on 
tho Gardner Inlet, up the valley of the Kemano River and across the Cascado 
Mountains, to the first lake on their eastern slope, whence the waters fall into the 
Nechaco River, and returned to Victoria on the 21st October. About the end of the 
month, the Division M, under the charge of Mr. George Keefer, had to stop the location 
surveys from Yellow Head Pass westward, and they went into winter quarters at 
Této Jaune Cache, for the purpose of making trial surveys, in advance of the location 
survey, during the winter, whenever the weather would permit. 

The Divisions T and Y continued the loeation of the line on Vancouver's 
Island, between Esquimalt and Nanaimo, till the 9th of December wken the weather 
had become so inclement that they could not work. They were within 8 miles of 
each other, so they connected their location surveys with the trial line previously run, 
and returned to Victoria. 


The Channels around the Valdez Islands. 


On the 29th October, I left Victoria in the Iudson’s Bay Co’s steamer “ Otter,” 
and next day arrived at Cape Mudge, where I engaged a canoe and a good crew of 
Indians, to make an examination of the several channels that separate the Valdez and 
a number of small islands that lic at the entrance to Bute Inlet. I spent ten days on 
this work; made a track survey of the channels that divide the Valdez Islands, to 
replace in some measure the plans of 1872 which had been destroyed by fire. We 
crossed the Arran Rapids, between Stewart Island and the mainland, when the tide 
was running very swiftly, then went up to the Estero Basin, of which 1 made a rough 
survey. This basin is at the head of the Frederick Arm, and the tide flows in and out 
through a channel about a third of a mile in length, and 50 to 150 feet in breadth. 
Between the head of tho basin and Bute Inlot, there is a depression in the rocks across 
which it appears feasible to construct a railway ; thonce along the edge of the basin to 
tho head of tho Fredorick Arm. Irom this point to a good landing on Vancouver's 
Island, the distance is about 16 miles, almost in a direct line by the Nodalles Channel, 
in which the highest rate of the tidal current does not oxcccd_ three knots per hour. 
The navigation to tho ocean by the north end of Vancouver Island is also tree from 
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dangerous rapids. — After completing the survey of tho basin, we descended the 
Frederick Arm and went up to the head of Phillip Arm, where a riyer 300 feet wide 
enters through an open valley. It had beon reported by a person exploring for 
minerals, that there was & possible counceetion between this valley and the ILomuatheo, 
but, from a careful examination of the west side of the latter, no depression could be 
found feasible for carrying a railway across, We returned home by the Nodaltles 
Channel and Discovery Passage to Cape Mudge where we were detained two days by 
adverse winds coming up the Strait of Georgia, On the storm abating, we coasted 
down to Comox, where I took passage in the steamboat for Victoria, 

This work was done in a Canoe in the worst scason for Navigation, When, as wo 
fterwards learned, the Pacific Coast was strewn with wrecks. We had fog and rain 
in abundance, and, hy the scudding of the Clouds, there was evidently storm Without; 
but we had no difficulty in finding our way through rain and mist, and the wind did 
not affect us, so completely are these channels sheltered by the high land and rocks 


_ which they separate. I feel confident that a steamboat properly constructed could 


take a railway train on board and pass safely at all seasons of the year from any 
convenient point on Bute Inlet tora good landing on Vancouver's Island near Seymour 
Narrows. ‘The only difficulty would be the swiftness ot the current at a certain stato 


of the tide; but the worst rapid could be avoided by using one of the cross channels 
that divide the Valdez Islands, 


Character of the Line from Bute Inlet to River Stewart, 


The Homatheo Valley at the head of Bute Inlet is a mile anda half or two 
miles wide on the bottom flat which is bounded by precipitous mountain slopes. Tho 
sencral direction of the alley is north and south, and it decreases in breadth as we 
ascend, till about 30 miles from the Inlet, where the mountains close in and the river 
rushes through a narrow, rocky canyon or chasm. It is a turbid rapid stream about 
300 feet in breadth, but at places it spreads out to over 1,000 fect, divided into several 
channels by low alluvial islets from the detritus brought down by the river, These 
islots are covered with spruce, poplar and heavy cedar trees, The river, in Winding 
through the valley, alternately washes the base of tho rocky slopes on either side, 
entering the Inlet on the west side. The located line commences about the contro 
of the valloy on the high water line at the head of the Inlet, from which a picr of 
2,400 feet in length would reach a dopth of 24 fect of water at low tide. Around this 
point thero is good anchorago. 

The line takes a course nearly duo north up the centre of the valley for a littlo 
Over 2 mile, near to the foot of Mount Evans; it then Curves away to the west, 
crossing the river—300 feet, wide—near the second mile. Near the ‘third mile it 
curves away back to a course nearly north which it follows to the 10th mile. Up to 
this point it is on a timbered flat nearly level and the work will be light, but. here tho 
river washes the foot of the mountains, and the ling is carricd on the face of the 
rugged slopes for four miles, where the river bends off to the other side of the valley, 
and the line is again on the flat land. The proportionate length of these alternate 
sections from the head of the Bute Inlet to the foot of the Great Canyon is 22 miles 
on flats with light works, 8 miles ov the face of mountain slopes, requiring heavy 
rock cutting and four short tunnels, making altogether a length of about 1,200 feet of 
tunnelling. The cuttings, however, are short, through narrow rocky spurs, few of 
them exceeding 30 to 40 feet in depth at the centre, falling off rapidly to cach end 
and latterally towards the river. The gradients in this section are generally casy, the 
largest being 58 fect per milo for half a mile in length, and the sharpest curves have 


i deflection of six degrees for chords 100 feet long, equal to a ‘adius of 955 feot. Tho 

streams crossed on thig section are: the Homathco River—300 feot wide,—six latoral 

glacial streams—20 to 100 foot wide. Somo of these have brought down largo 

quantitics of debris from the mountains, raising their beds across the Homathco 

Valloy considerably higher than the land a few hundred feet from each side of the 

stream. ‘To avoid this difficulty, tho line has been carried, in somo instances, to the 
: 11 
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fvot of the mountain slopes, where the bed of the stream is lower than the adjoining 
land; in other cases the stream will have to be diverted. None of these streams are 
deep, but they are very rapid. 

From the 30th to the 50th mile is through the heart of the Cascade Mountains 
and, with afew intervals, the river rushes through a continuous canyon. At the 39th 
mile is the junction of the east and west branches of the Homathco River. Tho 
survey of 1872 followed the west branch, which rises so rapidly for six miles that it 
was found necessary to go back to the 29th mile, and commence rising on the 
rugged rocky slopes, with a gradient of 100 feet per mile, which is continuous 
to the 44th mile with excessively heavy works. The present survey follows the 
east branch of the Homatheo, but the trial line showed a rise of 775 feet on the first 
6 miles. To ease this gradient, a line has been projected from the cross sections, 
which it is believed will give the best gradients obtainable, without greatly increasing 
the rock excavations. This throws us back to the 34th mile, between which and the 
53rd mile, the profile, as shown by the dotted line, is only approximate ; for when 
the trial line was completed and the new line projected, the scason was then too 
far advanced to attempt the location, 

Tho following are the gradients through the heart of the Cascade Mountains, 
commencing at the foot of the canyon near the 30th mile :— 

2 miles of 2.25 per 100— 60.72 fect per mile. 
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« Total rise 1,742 feet. 
averaging 87.10 feet per mile. 

Thero will be a large quantity of rock excavation throughout this section, 
including several short tunnels, but the reduction in heavy works is very considerable 
compared with the line surveyed in 1872, on which the average length of tunnelling 
in the Caseade Mountains was fully three miles; on the present line it will not 
exceed tio miles, 

From the 50th to the 61st mile at the foot of Lake Tatlayaco, the rise is 507 fect, 
being an average of 46 fect per mile. Tho highest gradients are one of 79 feet per 
mile for a mile and a half and another of 66 feet per milo for the same distance. Nono 
of the other exceed 1 per 100, The works on this section will be three miles heavy 
rock cutting and cight miles of light and medium work, 

Near the 62nd mile, the line crosses the Homathco River—100 feet wide—close to 
its outflow from Lake Tatlayaco, which is 2,712 feet above the sx level, thence the 
line follows the eastern shore of the lake to its head at the 77th mite, with variable but 
generally casy gradients. Near the foot of the lake the works will be heavy for 
about a mile, consisting of rock cuttings and two tunnels, cach 300 feet in length, 
Along the shore of the lake the cuttings will not be deep, but principally in rock, At 
tho 65th milo the line crosses Cheshee River, a glacial stream 100 feet wide. 

At the 77th mile, near the head of Lake Tatlayaco, ws are fairly through tho 
Cascade Mountains, and the line thence to the crossing to the River Fraser above Fort 
George, about 240 miles, traverses the Central Plateau, between the Cascade and Kocky 
Mountains, by some of the numerous valleys and lake basins with which itis indented, 

Near tho 94th mile is the sammit which divides the waters flowing eastward to 
tho Fraser and westward to the Pacific Ocean. It is 3,500 fect above the sca level, 
und tho rise to it from Lake Tatlayaco is almost continuous, there being only a few 
short stretches of level intervening. Tho highest gradient is 1 per 100 continuously 
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for cight miles; the rest are easy. The works on this section will be moderate; tha 
eullings ave principally in gravel and boulders, with a small proportion of rock. Tho 
heaviest, works will be the crossing of the ravines, one of them 500 foet wide at tho 
top and 114 feet deep, the othor 400 feet wide and 113 feet deep. Both of them 
slope to only a few feet in breadth at the bottom. -, 

From 95 to 1014 miles the line runs along the south-cast shore of Eagle Lake 
with easy, undulating gradients. There will be a considerable quantity of rock 
cutting in this section, Ifence to the Chilancoh Valley the line follows a depression 
in the plateau, apparently the ancient bed of the lake and river. The gradients are, 
except L per 100 for four miles, generally easy, descending to the Chilancoh, which 
is 2,975 feet above sea level where the line crosses the river which is 30 fect wide, 
This section is broken with ridges of sand, gravel and boulders, and small dry pons, 
The works will not be heavy. 

From the Chilancoh to the crossing of the Chilicotin River at the 139th mile the 
line is over a rolling country. From the 122nd to the 130th mile it passes on the 
north-west of Puntzee Lake, well up on the slope, in order to surmount the plateau 
between that and the Chilicotin Valley. The highest point is at 133 miles and is 
3,467 fect above sea level. The rise is almost continuous from the Chilaneoh to this 
point, but tho highest gradient is 1 per 100 for a mile and a half. TLence, the line 
deseends with easy gradient to the Chilicotin Valley; crossing the river—120 fect 
wide—near the foot of the Chisicut Lake at the altitude of 3,290 feet above sea level. 

From the Chilicotin Valley—139 miles—the line reaches the highest point of 
the plateau ut 153 miles, with easy undulating gradients. This point is 3,605 fect 
above sea level. Hence, to the west end of Lake Nestacho at 162 miles, the gradients 
are vory casy, that point being 3,470 feet above sea level. The whole of this section 
from 139 to 162 miles is over an arid country of sand, gravel and boulders, and the 
work will be very light. 

From 162 miles the line runs along the slopes of the valley by Lakes Nestacho 
Zazatec and Tehu-sin-il-til to 167} miles with easy gradients, but on half the distance 
thore will bo some rather heavy rock cutting: the balance will be light work. 

From the last point—167} miles—the Nazco River, here only 20 feet wide, flows 
into a canyon, the head of which is 3,419 feet above sea level. The descent through 
the catiyon, cight and a half miles in length, is at a uniform rate of 1 per 100. Half 
the distance is curvature, varying from 1,910 to 1,483 feet radius. The upper part of 
the canyon is composed of basaltic rock, the lower part conglomerate. There will 
be some heavy rock cuttings in this section. 

From 1764 miles, at the foot of the canyon, the valley widens out so that between 
this point and the junction with the Blackwater, there is scope for more than one line. 
The line located has been chosen to shorten the distance as much as practicable, and 
to keep off the low lands which are subject to overflow, so that tiere are puints at 
Which it may be found desirable to make short deviations to reduce the quantity of 
rock excavation, Tho altitude at the foot of the canyon is 2,985 feet, and at the 
mouth of the Nazco 4,680 feet above sea level—a fall of 305 fect in 43 miles. Tho 
highest gradient 0.50 per 100. On some portions of this section there will be a eon- 
siderable quantity of rock cutting, more especially on the shore of Lake Nazco from 
the 178th to the 182nd mile. The balance will be light work. | 

There are six crossings of the Nazco that will require bridges of one span of 100 
feet, with about 50 feet of trestle bridging at cach end, unless there are stone abut- 
ments. One bridge willhave two spans of 100 fect each. The lower chords of these 
bridges will be only a few feet above flood level, sufficient to allow trees to float under 
freely. 

From the mouth of the Nazco the line follows down the valloy of the Blackwater 
55 miles to the 234th mile, whore the altitude is 2,537 feet, giving an average full of 
94 feet per mile. But the gradionts are undulating, and there aro three sections of 1 
per 100 making an aggregato of one and a half miles in length. About four miles of 
this section is on rock formation and the cuttings will be rather heavy. The balance 
is principally on gravel and boulders, probably resting on solid rock. The river is 
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very crooked in this part of the valloy and tho lino crosses it throo t} mes, requiring 
one bridge of two spans of 100 feet each, and tivo bridges of threo spans of 100 feet 
each. 

From 234 to 237 miles the line ascends the slope of tho valley obliquely on to 
tho plateau, which divides the Blackwater from tho Chilacoh Valley, with a gradient 
of 40 feet per mile. On this length there will be somo heavy roek cutting and two 
tunnels, one 1,300 feet, the other 600 feet in length. 

At 237 miles the altitude is 2,683 fect above sea level; thenee tho plateau is 
crossed in straight line with easy undulating gradients to 247 miles. The formation 
is sand and gravel, and the works on this section will bo light. The height of the 
last point is 2,594 feet above sea level. fence the line deseonds the slope by a ser- 
rventine course to the Chilacoh Valley, with gradients varying from 0.20 to 1 per 100. 
There are about four miles of the fatter in several lengths with stretches of level 
between. The formation is sand, gravel and boulders, and there are no deep cuttings, 
but there are several deep ravines to be crossed. Tho largest of theso is 500 feet 
at top, 10 fect at bottom and 110 feet deep. 

At 2504 miles the line crosses the bottom flat of the Chilacoh Valley 2,400 feet 
wide, requiring an embankment ov trestle work 30 fect high. The river is 120 feet 
wide. From this tho line follows tho Chilacoh Valley down to its junction with that 
of the Stewart at 289} miles. The gradients are very easy, the altitude at the 
Chilacoh being 2,225 fect and at the Stewart 2,055 fect.” On tho first twelve miles the 
works will be very light, but on the next five miles tho river has cut through a 
range of hills and the valley is contracted; on this last section there will be some 
deep cuttings in sand and gravel. 

The lino at 273 miles is 2,120 fect above sca level, and thence to 286 miles the 
gradient is almost uniform at eight fect per mile. The works would be vory light 
but for several diversions of the river, making an aggregate length of 4,000 fect. 
The cutting for these diversions will, however, not be deep. Itis a sluggish stream 
rising to within a few fect of the level of the flat through which it winds. On the 
last three miles, to the junction with the Stewart Valley, there are some deep 
cuttings in sand and gravel and threo short cuttings in rock, 

Between the 257th and 289th mile the line crosses the Chilacoh River three 
times, and will require two bridges with one span of 100 fect, and one bridge with 
two spans of 100 fect. This is the point to which the trial location survey had been 
carried in October, 1875, and tho result is to a certain extent satisfactory. The ex- 
cossively heavy works through the Cascado Mountains, required on the line surveyed 
in 1872, have by the last survey been reduced to practicable limits. The length of 
tunnelling by the former was fully four miles; now it will not exceed two miles, 
The rock excavation and bridging ‘over deep ravines have been redueed in propor- 
tion, as the formation line is now at a much less height above the level of the 
Homatheo River. The gradients are also considerably improved. 

On_ the other hand, tho line by the River Nazeo has not proved so favourable as 
was anticipated. ‘Ihe canyon at the head of the valley is eight miles in length witha 
continuous gradient of 1 per 100 and heavy rock cutting throughout. There is also 
some heavy work on two or three miles in the Blackwator Valley. 

The length of lino on which very heavy rock excavation and tunnelling 
occurs is about 50 miles, viz:—In the Cascade Mountains 40 mile: ; in the Nazco 
canyon cight miles, and in the valley of the Blackwater two to three miles. It is 
not necessary here to enter intoa further classification of the works, as the quantities 
are being taken out from which an approximate ostimate of the cost of construction 
will be obtained both on this and other lines. From Stewart River to Yellow Head 
Pass tho lino will bocommon to all those terminating at, or north of Bute Inlet. 

Tho Divisions M and N havo been engaged during last winter and spring in 
continuing tho trial location of’ this portion of tho linc. A report has been received 
from tho former, dated 15th January, 1876, accompanied with plan and profile of 22} 
miles located from the summit ot Yellow Head Pass westward. <A subsequent 
Toport states that the party havo beon engaged during the winter running trial lines 
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in advance of location, and that they were prepared to resume the latter as soon as 
the country was clear of snow. A branch of the River Fraser rises on the west side 
of the Yellow Ilead Pass within half a mile of the summit, which is the eastern 
boundary of the Province of British Columbia. The river flows westward through 
Yellow Ifead and Moose Lakes, and the line is located on the north side of these 
to within four miles of the foot of the latter lake. 

In the distance located—224 miles—the fall is 313 feet. Of this fall 93 fect takes 
place in the two and ahalf miles from the summit of the pa s to Yellow Head Lake, 
in which there is a gradient of 1 per 100 for a mile and a half. The rest of the fall 
is between the two lakes, on which there are two gradients of 1 per 100, making 
altogether a length of two miles, On the shores of tho lakes the gradients are 
undulating and easy. The works on this section will not be heavy; a few of the 
cuttings will reach 20 to 30 feet in depth, but chiefly in sand and gravel, with a few 
short cuttings in rock. 

Areport from the Engineer in chargo of Division M, dated May 2nd, 1876, 
states that the party had been running trial lines during the winter, but resumed 
location on the 29th February, and they had reached and crossed the River Fraser 
20 miles above Fort George. A plan and profile accompanying the report show this 
section to be 29 miles in length. 

The distance from Bute Inlet to the junction of the Chilacoh and Stewart 
Valleys has been stated to be 289} miles. From this point the line has been continued 
along the right bank of the Stewart River, crossing the latter near the 297th mile. 
It follows the left bank to the 302nd mile, when it makes a sharp turn to the north 
up a narrow valley parallel to the Fraser, At the head of this valley—308th mile— 
is the summit of the divide between tho valleys of the Stewart and the Fraser, J*rom 
this summit the lino descends obliquely the slope of the latter, and crosses the river 
at the 318 mile. ‘The line on the banks of tho River Stewart and the lateral valley 
up to the 301st mile is on fertile flats, with easy gradients and the work will be light. 
Tho altitude at the crossing of the River Stewart is 1,950 feet above sea level, The 
river is 500 fect wide with 20 fect depth of water and a rapid current. The bridging 
of this will be a difficult: piece of work. The ice piles up on the sides of the river to 
a height of five to ten feet. The summit of the divide is at 3074 miles, and, ascending 
this on the south side there are three lengths aggregating three miles of 1 per 100, 
and, descending the north slopes, there are five miles of the same gradients on three 
lengths, with short pieces of level between. Crossing the divide from 306 to 313 
miles, the country is serrated with sharp ridges and narrow deep ravines, on which 
there will be very heavy excavations 20 to 60 fect in depth, chiefly in clay. On the 
rest of the distance the works will bo very light. Tho Salmon River is crossed at 
316% miles. It is 80 fect wide, but subject to overflow its banks. The Fraser, 
where the line crosses, is 700 feet wide, between walls of solid rock; it is 30 feet 
deep at flood with a very rapid current. This crossing only appears suitable for a 
suspension bridge, and it may be found necessary to scleat a crossing where the river 
is not so contracted, and the current is less swift. 


Character of the Line from Dean Inlet to the Blackwater Valley. 


Tho lino of this proliminary survey runs up the valley of the Salmon Miver, 
which rises in the eontral plateau and flows nearly duc west through the Cascade 
Mountains to Dean Inlet; it then crosses the watershed to the head of the Black- 
water, which river flows nearly duo east to the Fraser, The line follows this to the 
intersection of tho line from Buto Inlet. Thence to Yellow Head Pass is common to 
both lines. Topographical sketches and some cross sections were taken toa suflicient 
breadth to project a line for location, and, as a location survey is now in progress of 
that poction of tho lino through tho Cascade Mountains, it is not necessary to enter 
vory minutely into a description of tho preliminary line. The following table shows 
tho gradients takon at points where thore isa vory decided change in tho rato of 
inclination, disregarding minor variations. The remarks in the margin will 
sufficiently indicate the charactor of the country and works required, 
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Table of Gradients. 


Length. Gradient. Remarks. 


with bridge 900 feet long. One span of 200 feet over the chasm 
and 7 spans of 100 fect with a height of 40 to 50 feet. 


Heavy rock cuttings. 


| 
} mile Level On flat tongue of land, south shore of Kamsquot Bay. 
2 miles . 53 feet per mile A quarter of a mile of this is through a canyon. Rock cutting. 

17 miles 31 feet per mile The line is on the wrong side of the river with a large quantity of 
; rock cutting and some tunnelling. On the other side are 
| timbered flats with rock coming to the water’s edge for a short 
| space at three different points. Line being located on that sido 
| will cross river near 19th mile. : 

83 miles 49 feet per mile | | None of the cuttings will extend 35 feet in depth, but will be 

2 miles 42} feet per hte | chiefly in rock. 
3} miles 80 feet per mile Tunnel halfa mile in length through rock. Rest of the cutting 
moderate. 
} mile Level | At Yeltesse or Salmon House, cross river 150 feet above water 
| 
' 


33 miles 26} feet per mile 
21 miles 70 feet per mile 


25 miles 166 feet per mile The canyon. Very heavy work. 
3} miles 90 feet per mile | To head of canyon. Heavy rock cuttings. 
of miles 100 feet per mile Heavy rock cuttings. 

52} miles | \ 


At Yeltesse, 34th mile, is a fixed point, and the line cannot be altered. It will 
be seen that, with the exception of a half a mile of tunnelling, there are no very 
great diflicultics up to this point and the gradients are not bad. Here we are entirely 
through the superior snow clad ranges of the Cascade Mountains, and from the head 
of the Canyon to this point the river finds its way in a deep groove through the 
rolling hills of the central plateau, and the greatest engineering difficulties will be 
on 16 miles from Yeltesse upwards. It is possible that a uniform gradient of 
about 84 feet per mile could be obtained with heavy rock cuttings and little, if any 
tunnelling; but a careful location survey can alone determine this. 

The altitude at the 52nd mile is 3,003 feet above sea level. The line follows 
the north bank of the river to 594 miles, where it commences to ascend the slopes of 
the valley of the plateau which divides the head waters of the Salmon River and the 
Blackwater. Following a chain of small lakes it reaches the highest point of the 
divide near Basalt Lake, at 86} miles, 3,700 feet above sea level. In ascending to 
this plateau the highest gradient is 1 per 100 in four lengths, making together a 
little over seven miles, The gradients on the plateau aro easy and undulating. 

From the 52nd to tho 55th mile there will be heavy rock excavation, thence to 
the summit the rock will be moderate. The cuttings will be generally under twelve 
feet in depth ; a very few will reach twenty-five feet, and nearly all will be in sand 
and gravel, 

Near the 87th mile the line runs at the foot of a range of basaltic columns 
along the north shore of a small lake, less than a mile in length, which is one of the 
highest sources of the Blackwater. 

From the 90th to 924nd milo it runs along the north shore of Lake Eliguck, the 
second in the chain through which the Blackwater flows and which contributes to its 
supply. Thence the depression in the plateau becomes a defined, broad, but not deep, 
valley, and the line runs on the north sido of it at some distance from the river, 
passing the junction of the two branches near the 101st mile; the larger branch 
coming down from a high range to the south west. 

Tho lino across the river—120 feat wide—at 110% miles, near the head of a 
small canyon ; altitude 3,400 feet. From the summit to this point, the gradients are 
undulating and easy, thore being only one piece of | per 100 two-thirds of a mile in 
length. The works-will bo light; few of the cuttings exceed 10 feet and will bo: 


F , eee Tene a 
At PIT ARR eG API IY LENNY TR OE TE ETN AE PI IIR EA TE OTS REE 4s 4g RE 


tng en we 


: rl 4 ' 
a : 4 Ad yt “ip ‘ 
aly h : Oa he 
: 


cy 
swinamen esha 
. (vis 


nit Wem, 


, } i Tah : Ny 7 g) 7” ay < ae 


& 


e eu a heetuie Av sta 04 aoa 
ial’ Hat 
Aah ut al : 


each ‘ 


Ps. ia ‘i Ml 
a a ORGS 's./5 Aap 


—— an Makes ee 


' rye te a 
Reptile: yeas “heh 


Hak’ apyentite onl Genito orill cult. ran “anion heute ollie A pestat WA. fy 
ae ee ote ed aitodant i oti @ keke Yo peliqene od bsiy td) gage od 
| Wea de eee ie RT.” Nand Site rtd ate Ahm ovbt tax tance why las roidinaliiih inary 
; ie a ‘peattigdy ature) eral we erty fo, Litheowenres to Ts Be fysievulh 

is, oy a ot Ya ol) Ae . howhy oat intcy aahal facia oll Te 
am i ‘ie ‘igry Lot in Ma) O08 Seo inly bers) pars Af To clint yaitlve 
Tk vied fy ‘Wf Paling a ut Drraei avgilosy mw cali a7 26 
wu a f M ral leis eth a Hat oii bewlotts od hipee oli gtg, tet 2F bnode 
i on ieee Garren dal hitere wm Mel jp yeritioo nd 
a wh? ot Pua aap feet LOGE of hee AAS eR an viliw Nils ot) 
ania pinion A | URIS A) Pome euliiny Nap a ugvtr 40). ta Babe der nity 
we on +a} ihn of Ip weeded feed of) solivid doidw sagaly od) ty yolev of! 
OU The hPa NL OD deaf te po ih Mogi. te aha & ga woke: rhe Aral 
) ay 9, 08 Mees! preheat GT OOS dla GE a olan, Paneth goon bit} 
ee ae eo ae wine al POP ag 2 ob deativeng daodyid od) apd sir 
ays ign 'y avn ispeiaiay ‘yet iS wo slaclbwin wit aicohing weree manne of Tit 
ibs tupeuis neti eeodte MGs o(ived-ed ier vied? elie 244 af? i) by pot) rent 
ele ee) tanbarar® “yvonne Hive wgottioned®s' wodavedtmen od [Myr sae anit Rife pdt 
fieue Al oe Ty hwnd. Deus font oxi. ylammt- dno fiat walt roy 7 dagob me teal 
Ap May ith 
“wis bite lo age ah feel od) 26 eape ofl ef alias MOTE atl. rep 
1 be gery wi ii bse #! wien o qadt east vetlel aes Toads Wynd ail! qua 
State tonll at} We prnooe Jew 
iid i adil Yo renda dew ed geade ates dt offer ba Ttr ob Ange galt anon 
yay enderdiyiy adel ot bow enctt aatawmdoaill ois disiily Hengudl eet oold anh —_— 

(omit at tuk pee hertnh a wird waoheley oil? at setengeqyold ad! comer’? ~~ 
wily, lh hl craadalts wenica ie Si Ye able Aion ods 4 erg O01) old Naa ‘ae 
Aid ‘sagas nil rolled Sel pat) sae Podbonand ove) add lo uollpney od) wnneeng 

reer Siete eileen aar dud aot werols pine 
fee adi ibe wen lite | fous Jt~oehy tnt OL Layeel 30 gevend oall oiT 
hea ah pate: ree Anioy alt: i Sham au woot tort OOa C- oi liali | Aaya Hace 

#2 ota We Ubatale iw! Bat vot 3 ty only ote ylite paind oped pone (seme swish tale ovat 

od Who dtc Seal GL bawiens’ Apaiier eas hala * Lar ep 1% tiyool 


fi 


vf 


ee. F iat 


ad 


RON 


Se 


— 


chiefly in sand, gravel and boulders. From the crossing, the line follows the right 
bank of the river through the canyon, which is about a mile in length with a baso of 
67 feet. 

From 113 to 125 miles the line follows the south shore of Lake Thracha, 
through which the Blackwater flows, and at 134 miles near the footof Lake Kuchinico 
it re-crosses the river. In this section the gradients are generally casy, but the 
ground is more broken and the work will be rather hoavy, as thero is a considerable 
portion of rock in some of the cuttings. It is probable that a better line could he 
found by keeping on the left bank of the river and lakes all the way down. The 
altitude at the crossing of the river near the 134th mile is 1,335 feet. Thence the line 
runs on the left bank of the river, which flows through a chain of small lakes to the 
160th mile. The gradionts are easy on this section, but there will be some rather 
deep cuttings on the shores of the lakes, which, huwever, can be much reduced by 
careful location of the line. 

The last point is 3,017 feet above sca level and from it the Blackwater makes a 
sharp bend to the south-east till it meets the Nazco. The combined streams bend to 
the north-east. To cut off this angle, the line has been run over the ridge which has 
‘aused the deflection of the river. The summit is near the 166th mile—altitude 
3,228 fect. In descending the Iskultasley, a tributary of the Blackwater, there is a 
gradient of 1.87 per 100, equal to 99 feet per mile, for 3¢ miles, and another of 1 per 
100 for a mile anda half; but this can be improved to a uniform gradient of 1 per 
100 for about nine miles, or, probably much better by a considerable deviation of tho 
line to the northward. The excavations on this side of the ridge will be heavy, but 
principally in sand and gravel or loose rock. The Iskultasley River, 20 feet wide, is 
crossed between the 171st and 172nd mile; thenee the line follows its left bank to the 
Blackwater Valley, where it joins the line from Bute Inlet, which enters the Black- 
water by the Nazco Valley ten miles further up. 

The longth of the line from Dean Inlet to the junction is 184 miles, and from 
Buto Inlet 230 miles—a difference of 46 miles in favour of the former, with generally 
lighter works throughout, and it is anticipated that by a deviation of the line soas to 
form a junction with that from Bute Inlet in the Chilacoh Valley, the heavy work, 
which is now common to both lines, between the 230th and 260th miles will be much 
reduced, A survey of this is now being made. 


from Kemano Bay, on the Gardner Channel, to First. Lake on Eastern Slope of the 
Cascade Mountains. 


This survey was an attempt to cross the Cascade Mountains from the Gardner 
Channel to Lake Frangois in order to take advantage of the comparatively low line 
of country stretching trom this lake to the Fraser near Fort George, by the Nechacoh 
and Stewart Valleys. [xplorations with heights taken with the barometer in 1874 
gave no promise of a practicable line across the Cascade Mountains north of the 53rd 
parallel of latitude, but this route was thought of so much importance as to merit a 
better instrumental survey. 

The line commences ona bay at the mouth of the Kemano River, about 20 
miles from the head of the Gardner Inlet, and follows the Kemano Valley nine miles, 
in which the rise is 175 feet. The valley is narrow and subject to overflow during the 
freshets from the melted snow in summer and the rains of autumn. The mountains 
riso precipitously from cach side of the valley in masses of bare rock. At the ninth 
mile, the line loaves the Komano Valley and takes a more casterly course up a lateral 
ravino through which astream flows from asmall lake noar the summit of tho moun- 
tain. Tho slopos of tho ravine aro steep and rugged and avalanches of snow and loose 
rock roll down them and sometimes choke up the ravine to a great depth, The sum- 
mit of the mountain 18 reached at the 19th mile, whero the latitude is 4,019 feet. At 


22 miles tho line reaches the head of tho first lake on the castorn slope of the moun-: 


tains, from which the wator flows to Lake Frangois or the Nechacoh River. The 
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line was carried along the north shore of this lake four miles; its length is estimated at 
from 18 to 20 miles and its altitude 2,79) above thesea. Toconstructa railway on this 
route would necessitate works of a costly character. 


Survey or tae Kirtope VALLEY rrom tie Heap or Garpner INLET. 


During the months of February, March and part of April last a survey of this 
valley was attempted. The surveyors found the Gardner Channel or Inlet’ covered d 
with fixed ice for 25 miles from its head, and the party wore detained by storms of 
snow and rain, which partly broke up the ice, so that it was a month before they got 
all thoir baggaze and supplies to the head of the Inlet and commenced work. They 
continued the survey 46 miles and had then struck tho Chatsquot River, which flows 
into the Dean Inlet, where they were forced to discontinue the survey as the snow 


was 12 to 14 foot deep and was becoming soft, and avalanchos of snow were rolling i 
down the mountain sides into the Kitlopo Valloy. 
i 

« [have the honour to be, sir, ’ 

Yours ete., ote., ; 

MARCUS SMITH. f 

SAnDForD FiLemina, Esq., ! 
«. Engineer in Chief. 
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APPENDIX J. 


REPORT ON WINTER EXAMINATION OF INLETS, BRITISIE COLUMBIA, BY C. I. GAMSBY. 


VioroniaA, B.C., 18th April, 1876. 


Srr,—In accordance with your instructions, having procured the necessary out- 
fit, we “ sailed by the steamer “Sir James Douglas,” Cant. Morrison, on the 2nd Feb- 
ruary ult., for the head of Gardner's Inlet, to explore from that point, vid the valley 
of the Kitlope River, across the summit to Tochquonyala Lake. We met with no 
obstructions in our voyage up the coast, and on the evening of the 
8th February entered Gardner’s Inlet. About noon we reached the _ ice, 
which extended quite across the channel, and as far up as we could 
sec; on examination we found it cight inches in thickness and 
quite firm. .The steamer could go no farther As the shores of the inlet are rock, 
nearly perpendicular, it was impossible to disembark except upon the ice. A safe 
anchorage became the first requisite. This the captain found, after a long search, in 
a small bay on the south-west side of the inlet, at the mouth of a river named by the 
Indians Kiltoyse, about four miles from the ice. The following morning we were 

carly at the ice. I sent Mr. White ahead with two men to examine it and look out 
for camping ground. In the meantime, the remaining men were set to work prepar- 
ing the supplies for transportation on toboggans and sleds. Mr, White and party 
returned at 5 p.m., accompanied by some Kitlope Indians. Ie reported that he had 
reached the Indian village at the mouth of the Kemano River, which must necessarily 
be our first encampment. Ile estimated the distance at cight miles. From 
this data we made the distance from the commencement of the ice to the head of 
the inlet, to be twenty-five miles. The Indians informed us that the ice was quite 
strong the whole distance. At my request, Captain Morrison reluctantly allowed 
the steamer to remain kedged to the ice during the night, to enable us to get off as 

carly as possible. For tunately for us, he kept. steam up all night, for before. ‘daylight 
a fierce storm of rain and wind from the north-east struck us, the ice commenced 
breaking up along the water’s edge, the kedge gave way, and had tho boat. not been 
under steam we must have been driven ag inst the bluffs. We reached our anchoraye 
at Kiltoyse in safety. As the day advanced the storm incre: wed; the thick falling 
snow obscured everything. The wind, tearing along the mountain tops, loosed large 
masses of snow, which rushed down the crevasses, and, increasing in magnitude and 
velocity as thoy descended, finally plunged into the surging waters of the inlet with 
a dull, sullen boom like the discharge of distant artillery. ‘Thisstorm raged without 
abatement for cight days. On the ninth there was a short lull, and we “started for 
the ice; before we reached it, the storm returned with incre eased violence from the 
south- oast, bringing torrents of rain, We returned to our anchorage and were again 
shut in for seven days. During our detention here this last time we observed largo 
masses of floating ice in the inlet; this led us to hope that the ice had broken up, 
and that the steamer would be ablo to reach her destination. We ran up to the ice, 
and found, {o our great disappointment, that the storm, assisted by a spring tide, had 
removed loss than two miles of the ice. There was now cightcen inches of snow and 
water over what remained, Frost was now our only hope; it set in on the 25th 
February, and early on Monday, the 28th, wo were on the ice pushing for the level 
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ground near the mouth of the Kemano River, which wo reached the same night. As 
wo were unacquainted with the inlet, some ono of tho staff was always seven to ten 
miles ahead of the main party. On tho third day out from the steamer Mr. White, 
who was scout for the day, reported open water sevon miles ahead. The Deputy 
Purveyor sont at once to Kemano for two canoes. They arrived next day. I manned 
ono and started ahead to explore. I passed over two miles partly thin ice, which 
the Indians broko with long poles; partly driftiee, which we hauled our canoes over, 
tho remaining distance of two miles was open wator, which wo crossed, landing at 
the deserted Indian village at the mouth of the Kitlope (Indian name Khustawah ; 
Kitlopo being the namo of the tribe of Indians living here.) On March 6th, the 
weather was very cold, the thermometer at night road ing zero. We commenced crossing 
sunplies, but the ice formed so fast that tho men were obliged to break it both going 
and returning, making progress very slow. The cold inercased so much that on 
the 8th, we could no longer brealk the ice. T decided to haul everything over it if 
possible; I went first, selecting the apparently strongest places; the Indians followed 
with canoes, and the men with loaded toboggans and sleds. We reached the open 
water safely, launched our canoes, loaded them, and crossed over to the mouth of the 
river, At 7.30 p.m. we had all reached our starting point. ILaving adjusted our 
instruments and taken observations for latitude and meridian, we established our initial 
point on the north-east shore of the inlet. at the deserted Indian village mentioned 
‘above, by planting a post marked: C.P.R.S., Division X, 1876; latitude, 53° 12’ 20’. 

From this point the general bearing of our exploration was a little south of cast 
for 24 miles along the Valley of the Kitlopo. About one mile from our starting 
point we crossed a fair sized stream coming from the north, called by the Indians 
“ Tsectish.” This I explored for about four miles, and from the quantity and size 
of tho drift wood, judged that it was a formidable stream during the warm season. 

[have instructed the topoyrapher to make a tracing of his work to accompany 
this report. 

You will see by this tracing that from our starting point to the first rock bluff, 
a distance of three miles, the line passes over a low grassy flat, very little above tide 
water, and vory much cut up with sloughs and water courses. 

At this bluff wo first mect the river in one channel, 500 feet wide. Continuing 
long the river from point to point, at the cighth mile, we mect a stream falling into 
it from the south. This stream flows out of a lake close at hand, the shape and 
bearing of which corresponds to tho lake called “Boaver Lake ” ona tracing taken 
from the office here, showing the topography of Kitlope Valley, but it is much larger, 
being from cight to nine miles long and nearer the coast by some seven or cight miles, 
It is only fifteen fect above sea level. About two miles abovo this the ice (disap- 
peared entirely from tho river, and tho line was run along the shore and across the 
flats Wherever it was most conveniont ; crossing, and re-crossing portions of the river, 
sometimes on felled trees, at others, where there were no trees, wading. At the 20th 
mile we cross a stream coming in from tho north-west, called by the Indians, 
“‘Tenaicoh ; ” if is about two-thirds the size of the main stream. At the 24th mile, 
Wwe cross the main stream, clevation at this point 200 feet above sea level. Leaving 
the Kitlope at this crossing, we follow a stream coming in from the north-east, called 
‘Kahpellah.” ‘This stream is very rapid, and at two miles from the crossing, or 26 
miles from the coast, we reach the entrance to a canyon. The clevation attained at 
this point is 407 feet. We were forced to discontinue our travorse at this canyon, and 
explore with compass and ancroid. Ton miles from the entrance to the canyon we 
reached tho summit at an elevation of 1,150 fect. One mile due north from the 
summit, we struck Tochquonyala Lake, its elevation is 1,000 feet; it lies due north 
for two miles, then north-oast for ono and a half milos, and is about 30 chains in 
width. A fair sized stroam flows from the north-oast ond of the lake ; its courso is 
north 20° cast for six miles, when it falls into a much largor stream coming from 
the north-west and flowing south-cast and south, ‘Tho cloevation at the junction of 


these streams is about 700 feet, and the wholo dislanco from our initial point at tho » 


hoad of Gardnor’s Inlet 46 miles. Tho Kitlope Indians call this large stream 
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“ Chedsquit,” and affirm that it flows into the head of Dean’s fnlet. We also learned 
from them that the source of the “Chedsquit” is a large lake, nearly due north 
from Tochquonyala Lake ; distant two days’ journey by Indian trail over the moun- 
tain, but much farther by the course of the stream, which makes a long detour to the 
westward, passing through very bad canyons. This lake they call “'I'soolootum,” it 
is also the name of an interior tribe of Indians, whose winter houses are on its 
shores. During the salmon season they live at Tochquonyala Lake, where we saw 
their hurdles for drying salmon. While one party was exploring the pass over the 
summit, T sent another to examine the Kitlope. They explored about ten miles 
nearly due south; the river divides here, one part turning south-west, the other 
continuing nearly south, subdividing until they become small mountain streams, 
The valley of the Kitlope is a deep basin, its greatest length being about 36 miles, 
and its greater clevation about 250 feot. 

Streams fall into this basin from all points, forming the main stream or Kitlope. 
These streams all rise on the western slope of the Cascade range. The only exit from 


the valley is by the pass explored, and this only a divide between the waters flowing 


into Gardner’s and Dean’s Inlets. 

Ilaving ascertained that Lake Tochquonyala was not the summit, nor near the 
summit of the Cascade range, and that there was no possibility of reaching that 
summit by this route, 1 decided to return. The weather had been quite warm for 
some days, the snow was becoming very soft and the stream was rising fast. Our re- 
turn journey was labourious and slow, wo broke upcamp on Tuesday, March 28th, 
and reached the coast on April 8rd. 

We were surprised at not finding the steamer, as there was no ice in sight. 

On making an examination the next day, I reached the ice about five miles from 
the head of the Inlet, about one mile having broken up during our absence. The 
weather was unfavourable, raining continually. An Indian family which had come 
over the ice a short timo previously to our arrival, informed us that two or three 
canoes would be up in the course of a day or two. We decided to wait their arrival ; 
in the meantime we surveyed the shoals at the head of the Inlet, and took soundings 
for anchorage. These are shown on the tracing accompanying this, and n¢ed not be 
described here. 

The canoes arrived on the 10th April; the weather was clear and frosty at night. 
We struck our tents at two o’clock am. on the 11th, determined to reach Kemano 
that day ; we were at the ice at daylight, loaded our toboggans and set off. There was 
about eight inches of water over the ico; this was frozen sufliciently to bear toboggans, 
but not the men, it made travelling very bad. ‘The ice was sound excepting in the 
vicinity of the vertical rock biuffs where it was very rotten ; but we only had five 
men through it during the day with no worse consequences than a very cold bath. I 
reached Kemano at one o'clock p.m., and sent a message to Capt. Morrison request- 
ing him to be at the ice with the steamer the following morning. We encamped here 
and the rest of the party were allin beforenight. The next morning we were obliged 
to transfer our baggage from toboggans to canoes. The rain had fallen all night, and 
the upper ice melted so that there was now about one foot of water over the ice. We 
attached six to eight men to cach canoe according to its size and set off. In the 
vicinity of the snow slides the ice was bad, and nearly all were through some two and 
three times during the day. We found the steamer awaiting us at the termination of 
the ice; of which two miles had worn away during our absence. 

As soon as all were on board. the steamer returned to her old anchorage at 
Kiltoyse Bay. We left very early in the morning and run until midnight anchoring 
at a small bay near Bella Bella. Next morning spoke steamer “ California,” the 
Captain informed us that tho steamer * Otter” had gone into Dean’s Inlet looking 
for us. Captain Morrison ran fifteen miles up the Inlet, but saw nothing of her. 
Being short of fuel he turned back and ran for Victoria, whore wo arrived safely on 
the 16th of April, at half past five o’clock p.m. This closos the record of the 
exploration, but us my experience of the ice formation, snow-fal] and snow-slides was 
quite different from what was anticipated, I will briefly refor to them, 


— = arene ai IA a a ae Se ITT TN pe A re A ot 


ao 


+ 


. 


1 vit i 7 by") . o Vi 
i. A= cS 7 ia i _ ! 
1 al 7 a 7.” ‘ 
i vy ho my a - 


Lh 


is c . ee > 
Oe | Sih a re fare Aal fi ae NEE 
eee Geb nctledis ait ‘lebih death detinigiedscisluadiai ladles dead 
ves oY Seiden > 7 er a row a 4° he ihe Phe ‘Ae YT Pee ag frre 7 
i 1 7 i Re ee ee. ae ee oe o mere whl b's a ve Ory ahaa ads ballin 
; ’ soli PCN tal an a Ease cs vg. Ad' anal cia A beall actine Biel tte 
ne i) oF spetoly rod exibinety rei vr pane nl? ei a oc i Sia ve G 
iy ae oe yen. peal Pink tek at vege yond 
vat 4 barteri v air is ele seine 
f | ad his ty: hy ‘ ‘ aryhet ip + 
; aed ea bef - 


den 


i ‘ 
i 
a, 
‘ i 15) 


‘gti 


old werey 


At HOAE ope other rtd! ga amande oth -pallbeR Saks 

cet) KOU? OR ern net ort) Lede I yeh jxod odd colewinwte au gaidtom oO 

; ch. ae VM Haenh ne Modo palit of old soot: Jifeal eal lo beaded? 

| etc bank erat iaited. ok tonite aintre oldemoetind we sulinew 

rot vate): dak wh Nantel lution with a) thematvory oati) true # doi alt veen 

i UrePen ails pore et habileds OVE: cord. a oinh to amigos ett at qu at Miinay -vboitas 

Spee ib tno Hew! bnew doled ort ke bod ov) 1h etude od) he vows ow emtttimuer na) al 

iva debe tna ait Galion yeléder a diode wen genllT © ompodae ait. 
| bth ord. bedinesoh ‘ 
Oi ed Date a ow gore er ad eA, AGE othao Bovine eons od? i Byit 
inne Anil. iden ht wl) ao otter dealnle dwt dewden 1w0 Zorn : 

\ gue ST he dine he ree Od na beluos tdgeheah teegt ads 16. view ows yab sardl 
Pee hinemls tune ol + iret late caaoty wire (Ae worl od are Bbsew ‘lo godldid dite fondle end 
Gite ah (idepoons legen wav wel oP pied qrev yo Meved chaay ad joot od) ton tal - a 
oat at Eine ww did | cetiern wey pew 0) wiodve eoll Hoop lacie al) lo winlone a ie! 

\ 2 A De eee fatal escunpee > teron tie bbe gen i dyads wont e oil 
} 


ot ee gindpuall Jij0PGt oppeenal vn Weer Des, .or ; dads '4 4 w> $n Ange F loelotye 3 
ero owpedetine'N . amierors ynlwolit ofteborste oll d wetad ele tmnd of patdiggl . 
ce hielo ew Ow keen tain off Jeyreenckenl at the ow oie whe Dh ho adl faa oe 4 
7 RL ei Vel ml ln hat ciadt aon ob etuleggecid mit warned geo rela of Len 
ot) 90) oil conte “ie bow 10 bao? ohn Jeende wap. cov onoill sade bedioge ofl “ony eal Rie 
ehh get Tee, foe Reh Okie. Fob eiilncey cont Ners ot neat Llylo.o vie bouadle , 
bos wre enw italgpod boar He qputen (an, levl oh we ani edd dobile Woon odd ta yinionr . 
: ' la cubaeiaye odd te id goliinwn. witegte o- ba OW ved oft nniind Roll oon ve 
‘ mined Wis yaa yer mpow ira valerew) date do sod odtf ny 
} tevpmodeow to seit od bityted: wine 66) ined go aw Ip ae goon ak Ab ue 
yok odons pa Spee at eve be yale of) bi ylaae Ciew Viel 4 xt magnet. j 1A 
ol? OUvie) * vomeets wldqe qeotvom deh ailoh alin deen <td Heme nda he. 
grt ennd ol eeT agent ‘ete “oe bei “wi ~ seneeole allt Jed? od Pemaradta? matgand 7 
rut to pain wee bull Soll ols qa eiting Alle oa aokrott nlalqad) «a0 sit 
om yw inlane Delain cee eMriw aed! se wart bein ahond bwrennt od Towt Yo arode yalatt . 
< qt) ts Inpaml OM guenls Witt ark die'y evil dem Tad 1d. fingd to aint ode. 
tet wad lite bon - qe roltem tf riod od te donainnper ym a dod 5 woidepline 
co | mrad oh orton Veiyd Bee T buteeighicn gem debe mod dame od 


ly aa 
* 


' 


180 
SSIS E-SERIES oN cess oe ee ESSA SANE ALR FDR POST PAET Te 


Ick Formation, 
Gardner’s Inlet. 


As has been already stated, wo struck the ice twenty-five miles from the head of 
the Inlet, its thickness was then eight inches, which afterwards increased to cighteen 
inches. After passing over it we found about four miles broken up at the head. This 
breaking up L attribute to the heavy and continued rain that fell while we were at 
Kiltoyse Bay, assisted by the flooding of the Kitlope River. There can be no doubt 
but that the whole twenty-five miles of the Inlet had been completely frozen before 
this storm. Tho large masses of drifting ice would indicate this. The Indians 
informed us that it had been frozen one month at the time of our arrival, this would 
shew that it took early in January. On the 12th of April, there was still seventeen 
miles of ico, and although broken near the bluffs, no break extended across the Inlet. 
The Indians declare this the first time that the Inlet wags ever frozen over below 
Kemano; they admitted that it had been frozen to a certain point which was about 
two miles from Kemano, but this only at long intervals, not generally. From my 
own observations, I infer that the portion above Kemano, say ten or fifteen miles, 
must freezo every winter, Tho Inlet is very narrow, the mountains rise almost 
vertically from the water, there being no foot hills, there is no stream falling in of a 
suflicient size to cause a break in the mountains through which the wind could reach 


the Inlot. It is perfectly land-locked and must necessarily freeze during a snow storm 
ona cold calm night. 


Dean’s Inlet. 


I did not have time to visit this Inlet. I met some canoes from the head who 


said it had been frozen for a short time. Mr. Creighton who went up in the “ Otter” 
£aW no ice. 


Bute Inlet. 


Mr, Creighton learned from the Indians that there had been no ice during the 
winter. 


« 


SNOW-FALL. 


On our arrival at Kiltoyse Bay we measured the snow ona small flat near the 
steamer, wo found it four feet and one-half deep, but so light that a man 
in walking would sink quite through it to the ground, During the eight 
days’ storm at Kiltoyse the snow fell fourteen inches on an average 
every twenty-four hours, this would give an increase of nine feet four 
inches, which, added to that already on the ground, would give a total 
depth of thirteen fect ten inches, say fourtocn fect. Aftor the cessation of the rain, 
when the snow was again measured it was found to be six fect in depth, but it was 
now so compact that a man could walk over it. As we ascended the Kitlope Valley 
the snow increased indepth. Seven miles from the coast it was eight fect deep and so 
hard that the cook, in clearing it away for his fire, was obliged to cut a great portion 
with an axe. From marks on the trees it appeared to have been from sixteen to 
twenty feet before the thaw. On the summit at an oclevation of clevyon hundred and 
fifty fect the snow was from twelvo to fourteen fect deep, the top layers very light, 
making it very difficult travelling. If Tochquonyala Lake had been at any greater 
clovation wo could not have reached it. As it was, we had two trials before we reached 
the lake, both partics were snowed in, the first at the summit, the second, four miles 
down tho outlet of the lake. The distance from that point to the Chedsquit, and the 
elevation at the junction woro estimated by the last party. 
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SNOW-SLIDES. 


In the high latitude of our exploration, the snow-slides are truly formidable along 
the shores of Gardner’s Inlet; they occur at short distances and are of great magnitude. 


In many places acres of snow, broken timber and large boulders are spread out over 
| the ice. Along the valley of the Kitlope, they occur along the south-western slope 
or north-eastern exposure of the mountain, where they are from fifty to one hundred 
. feet in depth, many of them reaching quite across the river, The north-eastern slope 


or south-western exposure is free from slides, a belt of foot-hills intervening between 

| the valley and snow peaks intercept the slides. After reaching an clevation of ono 

thousand feet, they occur indiscriminately on both sides of the valley. At Toch- 

| quonyala Lake the whole distance of three miles and a half on the south-western side is 

} one immenso slide. They also occur on the opposite side, but not in such magnitude. 
In conclusion, I must beg indulgence for the imperfections of this report, as, deeming 

_ it of great importance that it should be in your hands at the carliest moment, I have 
hurried it through in time for to-morrow’s mail. 


poe oe 


Sas et Mae 


Respectfully submitted, 
ona C. H. GAMSBY, 
\ Engineer in Charge Division X., C.P.R.S. 


To Marcus Smitn, Esq., : 
Doputy Chiof Engineer, C.P.R.S., 
. Weatorn Division. 
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APPENDIX K. 


—_ 


MEMORANDUM REGARDING THE SURVEYS IN BRITISIT COLUMBIA, GIVING AN OUTLINE 
OF OPERATIONS CARRIED OUT DURING TIIE YEAR 1876, ny Il. J. CAMBIR, 


Orrawa, March, 15th, 1877, 


Srr,—In accordance with your request, T have prepared the following memor- 
andum regarding the surveys in British Columbia, giving an outline of operations 
earried out by the parties under my charge, in 1876, 

On receipt of instructions to lake charge of surveys, I left Ottawa on April 20th, 
and arrived in Victoria, British Columbia, on May 2nd. Arrangements were at once 
made for despatching the various parties to their destinations without delay. There 
were seven engaged in the field during the Season, —five on location, and two on 
eae lines. The first one left Victoria on May 11th,while the last got away on 
the 26th. 

Division N, under Mr. Bell, had continued in the field in the neighbourhood of 
Fort George during the winter, and at the earliest possible moment, proceeded with 
the location eastward towards Yellow Ifead Pass. 

Division M, under Mr. Keefer, had also wintered in the field, near Téte Jauno 
Cache, and was now locating the line westward, to mect Mr. Bell. Thoir surveys 
were connected on October 5th. But as it seemed in the month of May to be 
improbable that these two parties could complete the location before the end of the 
season, Division V; under Mr. Trutch, was sent to their assistance, by way of Kam- 
loops and the Rivor Thompson. Freshets on tho N orth Thompson, caused the loss of 
pun supplios, and detained the party so much, that they did not get to work till 

ugust Ist, 

About twenty miles of the line, up the east branch of the Homathco, had not 
been located in 1875, and Division X, in charge of Mr. Gamsby, proceeded by way of 
Bute Inlet, to complete this, and revise somo portions of tho location on the lower 
ITomathco, which it was hoped could be improved. This work was finished on Octo- 
ber tho 19th, and the party reached Victoria on the 22nd, ; 

Mr, Jennings took Division R to Dean’s Channel, to locate a line up the valley of 
the Salmon River, for about fifty miles from the sea; at which point it is fairly 
through the Cascade rango of mountains, and has gained the interior plateau. This 
party finished their allotted task on Soptember 27th, and arrived in Victoria on 
October 7th. 

Division Y, under Mr. Hunter, was detailed to commence at mouth of Iltasyouco 
River, which enters the Salmon River about forty-four miles from Dean’s Channel, and 
make an oxploratory survey eastward, by way of Lake Kwhulcho, and the valley of 
the River Nechaco. 

It was hoped that a line by this route would prove shorter, and have a lowor 
summit than that uready surveyed, by way of the Blackwater and Chilacoh Rivers. 

Division S, under Mr. MeMillan, went to mouth of Chilacoh River, and ran a line 
up tho valloys of tho Stowart and Nochaco Rivors, to moot Mr. Iuntor; which they did 
on Soptombor 29th, | 

| proceeded up Salmon Rivor, on Funo 13th, ccompaniod by Mr, Ifunter, who had 
just completed a survoy of tho head of Doan’s Channol, We oxpected to reach his 
starting-point, attho mouth of tho Iltasyouco, in four or five days, and to find a mule- 
train thero awaiting our arrival with asupply of provisions, 
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Jixcessive freshets in the Salmon River detained us for several days; and a similar 
ause having detained our pack-train, which was coming from Quesnelle Mouth, Mr. 
Ilunter was unable to commence work till July 5th. 

In proceeding up the Salmon River, it was evident that the unusual freshets were 
caused by the unprecedented snowfall of the previous winter, which was then being 
thawed rapidly by the hot sun of June. 

Vor thirty-four miles from the sca the mountains rise precipitously, or at very steop 
inclinations, for several thousand feet on each side of the valley, and throughout that 
distance the effects of the snow wero visible in avalanches as well as freshets. Most 
of them descended the samo courses which had been swept by similar ones in former 
years, But others had come down hill sides, thickly wooded, carrying everything 
before them and depositing piles of broken timber, rocks and snow, which in some 
‘ases exceeded forty fect in depth, even in July. 

In locating the line up this valley, places subject to avalanches were avoided with 
three exceptions, and it is proposed to tunnel in the rock under one, and bridge over 
tho other two. 

As you had expressed a desire to have the country to the southward and west- 
ward of Lake Frangois examined, I made a trip there, leaving Fort Fraser on August 
25th, I reached the western end of Lake Francois on 30th, and on September 6th 
ascended a spur of the Cascade range of mountains from which my guide pointed out 
Lake Talsabunkut, one of the principal sources of the Nechaco, about six miles 
distant. 

The survey which was made from Gardner’s Inlet, in 1875, by way of the 
River Kemano, terminated at the western end of this lake and it was named on that 
oceasion Hirst Lake. Iwas informed that one branch of the River Skeena has its 
source in asmall lake a short distance from Talsabunkut, and flows in a northerly 
direction to the main stream. 

Lake Talsabunkut is drained by the River Tachla, which runs eastward for about 
forty miles and discharges itself into Lake Ootsabunkut. 

In the above distance the river has an exceedingly serpentine course, very little 
current and numerous beaver dams in the sloughs which cause it to overflow much 
of the adjacent country ; so much so that L was unable to follow the valley and had 
to travel by an adjacent one. 

We paddled down Lake, Ootsabunkut on a raft and did not abandon it till wo 
had descended the River Tchutasely and Lakes Intats.and Nahtaleus and reached the 
main River Nechaco, a distance of about seventy miles in all. 

From the head of Lake Ootsabunkut, to the foot of Lake Nahtaleus, the valley 
is generally narrow, but tho hills on cither side riso with casy slopes most of the way. 

Taking the eastern end of Lake Frangois as a starting point, I had travelled 
upwards of 100 miles westward, and had returned by a course somewhat parallel, but 
considerably to the south, 

This tract of country may be described as essentially a lake district. There is a 
belt of flat swampy land several miles wide, extending along the eastern base of the 
Cascade range for a considerable distance to the north and south of River Tachla, 
which has only a few trifling undulations, and is intersected by sluggish streams, 
dammed repeatedly hy beaver, forming numerous ponds and small lakes. 

Farther to the eastward, the country is intersected by ranges of hills of no creat 
height, running parallel to cach othor. and nearly cast and west, with long narrow 
lakes lying in the valleys. 

The southern slopes of tho ranges are timbered with poplar, black pine, and a 
fow spruce, but there are many open spaces covered with a luxurious growth of pea 
vine (vetches) and various kinds of grasses. Tho northern slopes sustain a dense 
growth of spruce, black pine, and a few Douglas fir and poplar of medium size and 
withont any special value for economic purposes. 

So faras | could form an opinion, this portion of British Columbia may, at some 
future day, be utilized asa pastoral country, and support large hords of cattle, but is 
not likely to bo used for agriculture gonerally. 
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The Indians and officials of the Hudson’s Bay Company raiso potatoes, turnips 
and some grain at sundry favoured spots on the shores of Lake Fraser, also at, Lalo 
(Choka} 'fachick, and other places of the same or less elevation, but tho crops are often 
damaged by frosts. This, however, might possibly be avoided by an improved 
system of agriculture. They also keep a number of cattle at both tho places 
mentioned. 

No attempt is made to cultivate the land around Lake Frangois, which is higher 
than Lake Fraser, while Ootsabunkut and the lakes to the south are higher still, 
varying in elevation from 2,700 fect upwards. They are also much nearer to the 
snow-capped peaks of the Cascade range of mountains, which affect the temperature 
very perceptibly. That district therefore would, in all probability, be found much 
less suited for agriculture than the shores of Lake Fraser. The natural grasses and 
pea vine however grow so luxuriously as to give promise of affording an 
abundant supply of food for cattle, if they were sown in land which had becn cleared 
up and cultivated. 

Having visited Kamloops early in October, and, while there, ascertaine that all: 
the partics had completed their work and were then on their way to Victoria, IL 
determined to proceed there at once. travelling by way of Lake Nicola and Cogqui- 
halla Valley to Hope. I had reported on this valley in 1874, and having in the 
meantime seen some of the other passes through the Cascade range of mountains, now 
desired to examine it once more. A new trail had been opened a few days previ- 
ously from Lake Nicola to Hope, which enabled me to do this without difficulty. 

The character of the Coquihalla Valley is very similar to that of the cast branch 
of the Homathcv; but, in case of a line being located by this route, the length of 
very heavy work and steep gradients would be greater. The unusual snowlall of 
the previous winter had formed avalanches in places which showed no signs of such 
on my former visit. 

Reaching Hope on the evening of October 12th, I received a telegram from tho 
head office in Ottawa, regarding a survey of the River Fraser route, and on the 14th 
another despatch reached me on the same subject, the telegraph line having been 
down during the two intervening days. As tho parties were coming down the 
waggon road in coaches, I managed to intercept those of Messrs. Keefer, ILuntor 
and McMillan between Yale and Lytton, and put all three to work between thoso 
points. 

The difficulties to be encountered in that section had been looked upon as the 
most formidable on the River Fraser route, and you had,in 1874, ordered a detailed 
survey there. A party under my charge then ran a line from Yale to Chapman’s 
Bar (13 miles) but had to stop work on account of snow. 

‘To complete that survey to Lytton seemed the most suitable work to undertake 
now that the season was likely to be very short, and as tho weather was unscttled 
and it was uncertain when we might bo obliged to cease operations altogether, I 
decided to put on three parties without specific instructions. 

There were 40 miles to be surveyed, and the three parties accomplished this, 
though it rained almost without intermission on the two of them nearest to Yale. 

Notwithstanding the rapid manner in which the line was run, it gave satisfactory 
results, and there is little doubt that, with more time at command, it could be 
improved very matorially. 

Messrs. Keefer and McMillan ceased operations on November Ist, and arrived in 
Victoria on the 4th. Mr. Ilunter and his party, which was the last in, reached there 
on the 15th. This closed the season’s operations. 

I remain, Sir, 
Your obedient servant, 
| H. J. CAMBIK. 
Sanprorp I*Lemina, lisq., 
ngincor-in-Chicf, 
vi Canada Pacific Railway. . 
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APPENDIX L. 


REPORT ON EXPLORATORY SURVEY BETWEEN LAKE WINNIPEGOOSIS AND LIVINGSTONE, 
DURING THE SUMMER AND AUTUMN OF 1874, BY GRANVILLE ©. CUNNINGHAM. 


Ortawa, 6th February, 1875. 


Sir,—Having completed the exploratory survey for the route of the Canadian 
Pacific Railway, from the Mossy River at the southern end of Lake Winnipegoosis to 


- Fort Pelly, and having laid down on plan the position of the final location line, I beg 


now to submit the following report :— 

The latitude at the commencement of the survey at the Mossy River is 51° 37' 
27"; the greatest latitude reached where we round the north-east corner of the Duck 
Mountain is 52° 06’ 00’; and the latitude at the termination of the survey at the 
Fort Pelly Police Barracks, is 52° 53/03", 

The length of tho line surveyed from the Mossy River to the crossing of the 
Snake Creek at the Fort Pelly Police Barracks is 106 miles, but on the final location 
this will probably not much exceed 100 miles. 

The course of the railway will be remarkably free from curves. From the Mossy 
River to the north-east corner of the Duck Mountain, a distance of fifty miles, there 
will be one unbroken straight. On the remaining fifty miles there will not be moro 
than seven curves. With the exception of one curve of 2,865 feet radius, there will 
be no curve sharper than 5,730 feet radius (1°.) 

The greatest clevation reached is 688 feet above the level of Lake Winnipegoosis, 
ata point 1} miles to the cast of the Fort Pelly Barracks, This elevation is attained 
by a gradual ascent throughout the whole length of the line, and in no instance will 
the maximum gradient 52°8 feet per mile be requisite. 

Tho grading required to be done is very light, and the gradients obtained will be 
remarkably casy. At the commencement of the survey in the country lying to tho 
south-west of Lake Winnipegoosis, I had been led to believe that the “ Muskegs” or 
swamps would, owing to their great depth, offer serious difficulties in the construction 
of the Railway, but on examination I found that this was not the case, What may 
be called the swampy part of the line lies between the fifteenth and twenty-sixth 
miles. ILere there is a succession of swamps separated by intervening strips of firm, 
well-timbered land. The worst of these swamps is about a half mile in width, and is 
seven fect deep. Though in its present state, it isimpossible to cross with horses, and 
ti offers difficulties even to a man on foot, it is not objectionable for the line of railway, 
as it is casily drained and possesses a good clay bottom. 

On that part of the line lying between the Mossy and Rolling Rivers, a distance 
of seventy miles, the streams to be crossed are unimportant, and will be casily 
bridged. At the cro-sing of the Rolling River (at 70 miles) we mect with the first 
work of any importance. This river flows ina valley one thousand fect wide at our 
point of crossing, and fifty feet deep. The bridge would require to be on the high 
level. After crossing the Rolling River, the character of the country changes some- 
what, and instead of a flat, heavily timbered country drained by low banked streams, 
wo have for the suececding thirty miles a more prairic-like region bearing light bush, 
with here and there good bluffs of timber and traversed by wide and deep gullics 
through which small streams flow to tho Swan River. Between the Rolling River 
and tho termination of tho survey, there are five of these gullics inclusive of that of 
tho Snako Crook at the Fort Pelly Barracks. Those crossings will be about 1,000 
foot wide and from 50 to 80 fect decp. But with the exception of this necessary 
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bridging the expense of construction of this part of the line will be no greater than 
that of the preceding seventy miles and the gradients obtained will be equally as 
good, 

~ Tho timber at. the commencement of the survey at Mossy River is chiefly grey 
a of sound quality and from 10 to L5inches in diameter. The country here muy 
ne described as alternate strips of timbered land and meadow, the timbered land bearing 
to the meadow a proportion of about two to one. This character of country and 
timber gradually changes as we ascend towards the Duck Mountain—the timber 
becomes larger and the “opens” fewer. At a distance of about five miles from 
Mossy River we met with spruce and tamarac, At first, the trees are small— 
not exceeding 12 inches in diameter—but by tho time 15 miles is attained excellent 
spruce of 18 inches in diameter are easily obtained in large numbers. On the belts 
of firm land lying between the swamps before alluded to at this part of the line, a 
plentiful growth of tine timber—spruce, tamarac, poplar and birch—is available for 


‘the construction of the Railway. As we continue, the size and quantity of the timber 


increases. At 30 miles, many white spruce, 2’ 6” in diameter and of thoroughly 
sound quality, together with large tamarac and poplar, can be obtained. From here 
on to the 50 miles, where we turn the north-cast corner of the Duck Mountain, this 
heavy character of timber is maintained. On the line of Railway between the 40 
and §0 miles, I observed some white spruce trees 3’ 6" in diameter, On the Duck 
Mountain itself, and on the spurs running out from it, there is a magnificent growth 
of white spruce, a very large part of which would be within easy distance of the 
line of Railway, This white spruce is well suited for bridge building. The quality 
of the timber is almost equal to that of first quality pine, and it is remarkably sound. 
J did not observe the smallest symptoms of decay in any of the trees that were cut. 

On turning the north-east corner of the Duck Mountain, we enter the valley of 
tho Swan River, and here the timber is not so good, owing to the fact of the country 
having been burnt over some ten years ago for a distance of about 20 miles along 
the line of Railway. The large timber has consequently fallen, and a thick under- 
growth of poplar has sprung up., There still remain, however, occasional bluffs of 
timber, particularly at the crossings of the different streams, from which a good 
supply of spruce and poplar can be obtained. Up to the 60 miles the line skirts the 
base of the Duck Mountain which is heavily timbered as previoysty described. 

After crossing the Rolling River at the 70 miles as before, mentioned we enter a 
more prairie-like district, and the timber, as a general rule, is very light with inter- 
vening stretches of prairie, but in the river valleys and gulleys that are crossed, 
timber bluffs affording white spruce and tamarac are conveniently situated for use in 
the construction of the Railway. At the 90 miles the line approaches to the Swan 
River. Here the Swan valley narrows into a gorge about a quarter of a mile wide 
and 100 feet deep, and in this gorge there are bluffs of pine and spruce which 
continue for about five miles; from this point up to the Fort Pelly Barracks, a 
distance of five miles, there is no timber available on the line of Railway. On crossing 
the Snake Creck, however, at the Barracks, wé again enter a richly timbered country 
which extends, I was informed, for about 15 miles to the west. 

It will thus be seen that for the length of line surveyed from the Mossy River 
to the Fort Pelly Barracks, with tho single slight exception noted above, timber can 
be obtained on the line of railway in sufliciont quantities to mect the requirements 
of construction, and for a considerablo distance, namely, from the 25th to the 60th 
milo the timber is of such quality, and in such quantity, as to render it valuable as an 
article of commerce. 

Throughout the length of the line, with the exception of the last ten miles, the 
soil is rich and fertile. On the banks of the Mossy River there is a swong loamy 
clay, producing rieh vegetation. Farther on wo reach the meadows before alluded 
to, where there is a very luxuriant growth of long grass. In these meadows are 
to be found small lagoons of salt water, whilst sometimes, occasionally in close 
proximity to salt, there may be seen a spring of perfectly pure water. This salt 
water is not met with after the fifth mile. ‘The swamps mentioned between the 
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fifteenth and twenty-sixth miles would for some time be an obstacle to cultivation, 
through it is probable that the drainage caused by the construction of tho 
Railway would do much towards their improvement. After this is passed wo 
enter upon a better drained country, and the strength of the soil is evidenced 
by the luxuriant and varied undergrowth in the forest, together with the numer- 
ous kinds of grasses produced, It is in the Swan Valley, however, that the 
richest and most extensive area of agricultural country is found. — The valuable 
part of this valley, or rathor basin, begins at tho eastern slope of the Thunder Ifill, 
and extendsin a north-easterly direction to the Swan Lake. It is bounded on the 
north and north-west by the Swan Lake and Porcupine Mountain, on the west hy the 
Thunder Lill, on tho South by the Duck Mountain, and on the Kast by an elevated 
ridge lying between it and Lake Winnipegoosis. Its extent is about 60 miles in 
length by 20 miles in width. Tho soil is remarkably rich and productive. Through- 
out, it consists of large plains clothed with tall suculent grass altornating with strips and 
clumps of timber well-grown and admirably adapted for building purposes. At the 
lower end, that is near the Swan Lake, the timber is moro varied than in any part of 
the country as yet described, Here one may sce spruce, tamarac, oak, elm, maple, 
birch and poplar; cach species being represented by trees of very considerablo 
growth. In the gardens attached to a few houses forming a little hamlet at the 
mouth of the Swan River, I had ocular demonstration of the productive power of the 
soil. This valley is looked upon by the natives as the garden of the district. 

On the last ten miles of the line running along the edge ot the gorge of the Swan 
River, the soil is stoney and light. About a mile to the south, however, these stones 
disappear and tho soil is richer. 

At the 45thand 47th miles aro ridges elevated from 12 to 15 fect composed of 
sand and gravel suitable for ballast. Again, from the 55th to the 62nd mile, at an 
average distance of 500 feet, the line runs parallel to the base of the Duck Mountain, 
which here rises toa steep slope, and from which gravel and sand can be obtained. 

In some of the streams in the Duck Mountain traces of iron could be detected in 
a few of the stones composing the bottom, but these, I am inclined to think were tho 
remains of boulders rather than the evidences of iron stone in sit. 

Tho climate is similar to that of the Province of Manitoba. In summer tho 
days are hot and the nights cloudless and cool ; this difference of temperature causing a 
heavy dew-fall, which compensates for the almost total wantof rain. In the autumn, 
the more equitable temperature of the nights and days, combined with cloudy weather, 
reduces the dew-full to almost nil; there is the same absence of rain, and the country 
consequently becomes so dry that much inconvenience and even danger is caused by 
bush fires. The first frost was observed on the 15th September, on which night 
there were two degrees of frost. After this, however, as lato as the mildle of 
October mild and genial weather was experienced, The first snow fell on the 25th 
October, and this snow continued on the ground, After this the weather set in 
steadily cold. On the night of the [7th November the thermometer registered —19°, 
and again on the 25th of the month--34°. Soon after this, the thermometer, to my regret, 
was broken, but I was surprised to find, on reaching the Fort Pelly Barracks on the 
19th December, that in the middle of the month the thermometer had on one night 
registered —41°. Owing to the great dryness of tho atmosphere, combined with the 
protection from wind the bush afforded, we had not suspected that we were exposed 
to such intense cold; indeed, I may mention that some of my men who came from 
Marquette county, in Michigan, in drawing a comparison between the two districts 
had decided in favour of the North-west as being the milder, though no doubt even 
—20° in Marquette would have caused much discomfort. The depth of snow observed 
in the end of December was about 8 inches. In regard to early summer frosts, from 
which this district is supposed to suffer, the testimony of some fow half-breed settlers 
in the Swan Valley and on tho shore of Lake Winnipegoosis, was to the effect that 
those early frosts are unknown and that in every way the climate is well adapted for 
agricultural operations. On the other hand, at tho greater altitude of Fort Pelly, the 
opinion of the gentloman in charge of that post was that the oarly frosts might in 
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somo seasons, be injurious to wheat; at the same time barley and all kinds of garden 
vegetables are successfully raised at the post. ; 
While spoaking of agriculture, | may perhaps mention as a fact of considerablo 
importance, that a grasshopper plague, such as, during the past few years, has devas- 
tated parts of the Province of Manitoba, is unknown in this more northern bush 
region. Last summer while the Province of Manitoba suffered, tho district where my 
survey lay was entirely free from this most destructive pest. PR 
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At Mossy River, the railway crossing is a little over a mile from the southern | 
end of Lake Winnipegoosis. At the point of crossing the width is 125 feet. About 
50 feet below this, however, the river widens to over 200 fect, affording ample é: 
accommodation to vessels plying on the Jakes, The depth of water varies between 
five and seven fect; the bottom is composed of clay and gravel. On the final location, ve 
tho line of railway again comes within a short distance (about 2,000 feet) of the 14 
south-west end of Lake Winnipogoosis, but hore the depth of water is only some two C: 
to three fect, rendering it almost useless for shipping purposes. M 
In the Swan Valley the Swan River is navigable for boats drawing two and a 
half fect of water for a distance of about 20 milos* up from the Swan Lake. The m 
Swan Lake, again, is connected by a navigable river with the northern end of Lake g 
Winnipegoosis de 
In regard to the cont’ nuation of the line to the west of the Fort Pelly Barracks py 
no difficulties of any moment present themselves. — On crossing the Snake Creek at 
the Barracks the country rises by an easy slope to a higher plateau, and this plateau 
continues to the west in easy undulations. {] 
5 lc 
I have the honour to be, Sir, 
Your most obedient servant, 
GRANVILLE C. CUNNINGHAM. 4 
Engineer in charge Division, P. . 
To SanprorD Fremina, Esq., i 
Engineer in Chief, 1 
Canadian Pacific Railway. iv 
é 
* ‘ ° 
*This point would be about 25 miles distant from the line of Railway. . 
| 
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APPENDIX M 


PROGRESS REPORT ON TITE SURVEYS MADE IN THE NORTH-WEST TERRITORIES DURING 
THE YEAR 1875, BY H. A. F. MACLEOD. 


Orrawa, 28th March, 1876. 


Sir,—I have the honor to submit the following report on the preliminary sur- 

veys and explorations for the Canadian Pacific Railway, made during the season of 

North-West Territories, between Livingstone, near Fort Pelly and the 

‘aledonian Valley, the eastern approach to the Yellow Head Pass in the Rocky 
Mountains, 

Your telegram of the 13th March, 1875, directed mo to take charge of the instru- 
mental surveys to be made from Fort Pelly to Jasper Valley and explorations in the 
Rocky Mountains, and your written instructions of the 25th and 31st Murch gave me 
definite directions as ‘to the manner in which you wished to have the service 
performed. 

The immediate object of the survey was :— 

Firstly,—To ascertain how far it would be practicable to run the line of railway 
through the outlying spur of the Rocky Mountains, between Caledonia Valley, which 
leads to Yellow Head Pass. and the North Saskatchewan, by way of Brazeau River. 

Secondly,—To connect the surveys already made cast and west. 

You supplied me with copies of the Earl of Southesk’s book, Captain Palliser’s 
reports and maps, and other information, On the maps you marked the gencral 
direction of the lines you wished to have surveyed and explored. 

I was directed to arrange with Mr. Lucas, in charge of Division P, to begin an 
instrumental survey at Fort Pelly with his party, and to extend westward along the 
yoneral direction of the line shown on the maps, selecting the best ground that could 
be found to a point to the south of Edmonton, and to take my old party—Division L, 
in charge of Mr. I. N. Ruttan—with me, to begin where Moberly’s survey termin- 
ated, near Root River, and run eastward to meet Lucas’ party, crossing the North 
Saskatchewan at the most suitable point, probably near the “ Old White Earth Fort.” 

You advised me to send Division L to Root River vid Carlton and Fort Pitt, and 
directed me, if it would not cause much delay, to travel along the general route of 
Lucas’ survey, so as to make areconnoissance of that country in advance and to send 
back sketches and directions as to the line of survey. 

After setting Division P to work, you desired me to proceed to the mouth of the 
River Maligne, and commence the exploration with a view to carry tho railway up 
that valley and down a branch of the River Brazcau which, from the Earl of 
Southesk’s map, was supposed to have its source within a few miles of the head waters 
of the Maligne. Thence to the junction of the Brazeau with the North Saskatchewan, 
and ultimately joining Lucas’ survey south of Hdmonton. 

Mr. Crompton was sent with me to assist in making explorations. 

In your instructions of the 31st March, you informed me that one of the main 
objects of the survey was to fix the line of the overland telegraph, then under con- 
tract, between Fort Pelly and the entrance to the Yellow Head Pass. That the con- 
tractor would commence his work so soon as the spring should open at Fort Pelly, and 
it was important that the line should be defined in advance of him ; that it was de- 
sired to have the telegraph along the general route of the railway, and, when practi- 
cable, on the precise line. 

You also wished me to select the most suitable line for the railway either by the 
Brazcau and Maligno Rivers, or on the direction of surveys previously made through 
the Jasper Valley to Root River, so that the telegraph construction might be pro- 
ecoded with, 
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T was thus desired to select the most direct and favourable route for the railway 
between Yellow IToad Pass and Mort Pelly, and to seo that the telograph line should 
be built as nearly as practicable on the line which will ultimately be adopted for the 
railway. 

On the tracing of Moberly’s plan which you sent, you desired me to sketch the 
ce tapas physical features of the country, and to ascertain if a better line could 
© projected. 

From your telegrams of 30th March and 2nd April, I learned that engineers 
would not hereafter be required to attend to Commissariat matters, and IT wags 
directed to apply to Mr. Thomas Nixon, tho purveyer for necessary provisions, 
equipment, men, horses, &e., for outfit, transport and supplies for the whole season. 

In accordance with these instructions, I commenced at once to make preparations 
for the surveys. I saw Mr. Nixon on his arrival in Winnipeg on the 8th April, and 
on the 12th, when he had received definite instructions how to act, [ mado requisi- 
tions upon him for supplies for Divisions P and Ly, and for my small exploring party. 
John Brown was engaged as my Commissarat officer and guide upon your recom- 
mendation, His advice and experience were found to be of great value. Mr. Ruttan 
arrived on the 17th April and took charge of preparations being made for Division 
1, Commissariat officers were appointed to both Divisions, to act in the field under 
Mr. Nixon, and to assist the engineers in charge. 

Mr. Nixon ascertained that no suitable provisions could be obtained in Winnipeg 
at that season of tho year, and therefore it would be useless to start before the arrival 
of supplics on the opening of navigation. The first steamboat from Moorhead arrived 
on the 29th April, but the whole of our supplies did not come till the 18th May. Mr. 
Lucas arrived on the 2tst April, he left his assistant and some of his party at Fort 
Pelly, preparing plans, ete: the rest were paid off in Winnipeg. 

My own time and that of Division Iu was fully occupied in making tracings of 
previous surveys and making up the Division accounts; all were despatched to 
Ottawa by the 17th May. 

The three parties went into camp on the 5th of May, that being the date agreed 
upon with the men hired, and on the 20th we all left Winnipeg, our supply trains 
having left in detachments before us. 

In comparing my aneroids with the standard barometer at the observatory, the 
difference in each was only 0:02, after the journey by rail from Toronto. 

I mot Mr. Fuller, contractor for the telegraph, frequently before leaving Winni- 
peg, and arranged with him that the line would bo marked out as quickly as possible. 


Journey from Winnipeg to Livingstone. 


On our first day’s journey we passed the greater part of our supply train. They 
had dispersed with their loads to their houses, looking for their cattle, &.. and we 
soon found that the commissariat officers hal no control over the movements of the 
freighters, and had arranged no place of rendezvous. The result of this was that 
Division Iu had to remain for a considerable time at Totogan till supplies came up. 
Fortunately Division P had two months’ provisions at Swan River Barracks 
(Livingstone), which I sent out to them on the 5th April. Mr. Lucas was 
thus enabled to commence his survey at once and_ to replenish my_ stock. 
My train consisted of five carts, a light waggon for instruments &e., three 
saddle horses, nine cart horses, and a party of eight, all told. With Mr. 
Tucas and his party we continued our journey to Livingstone. For the first 
week wo carried oats for our horses, as the grass was short and young. TFrom the 
end of May to the middle of October our horses lived entirely upon pasture. 

We followed the ordinary trail through Portage La Prairie and Totogan to. Fort 
Ellice, and from Ellice to Fort Polly and Livingstone arriving there on the 
ith June. TI took noto of tho general foatures of the country betweon Forts 
Garry and Pelly. 

We found tho rest of Division P encamped near Livingstone, 
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Mr. Lucas showed me the plan and profile of his location from Mossy River to 


Snake Creek, and we examined the valley of Swan River with a view to getting a 
better crossing of Snake Creek, near its junction with Swan Miver, but the vailey of 


Swan River is very rough and crooked, with bold points running into the valley. 
On the line, as located, the work is very light, except the crossing of a few coulees 
and Snake Creek. As the ground is high to the wost, we resolved. to adhere to the 
high crossing of Snake Creek. We ex: amined the counts ry to the west, and decided 
to “get over the high ground by keeping in the direction of Swan River Valley for 
some distance. 

The latitude and longitude of our initial point, near Livingstone was 
Lat. 51° 53’ 39”, Long. 101° 59’ 08", calculated as nearly as possible, from °Mr, Lucas’ 
and my surveys from Shoal Lake, where my survey was connected with a known 
point in the Province Line of Manitoba. 

I asked Mr. Lucas to compute his latitude and longitude as he proceeded, so 


that he might check his bearings correctly, the amount of westing being so great 
between Pelly and Hdmonton, “Mr. Lucas commenced his survey on the 7th of 


June, 
Journey from Livingstone to Edmonton. 


On the 9th of June I left Livingstone with my exploring party. The 
quantity of wood west of Snake Creck obliged us to go round to the south, following 
the trail to Pelly and Touchwood Iills with the intention of getling hack to the 
proposed railway line on the first opportunity. I made a rough survey of our route 
as we proceeded, taking bearings with prismatic compass and distances by odometer, 
so as to fix our position, and that of the railway line, using ancroids to ascertain any 
sudden changes of elevation, 

From Pelly we followed up the Valley of the Assiniboine, over a rough and 
crooked road through poplar woods, passing some large lakes. On getting into more 
open country ten miles out, we followed a trail north-west to reach the railway line, 
but soon got into so much brush that we returned to the main trail, which we 
fullowed till we crossed the Assiniboine River. We then worked up to the north- 
west again, till we arrived within six miles of the proposed line ; where we found 
the woods so heavy to the north and west that we had to turn to the south-east. 

The country is undulating, with many small lakes and swamps, and presents no 
difficulties for railway construction. Whore we crossed the Assiniboine, the valley 
is wide, and of no depth, not more than 20 fect, the river, being 40 feet wide. We 
were travelling for a day to the south-east, before wo struck the Touchwood IIill 
trail. In following it to the south-west, the woods appeared so close to the north, 
that I determined to follow tho trail for the present. We passed the Little Touch- 
wood Hills to the south of the trail. 

On the 5th June we arrived at the junction of the Quill Lake road, and followed 
it in a north-westerly direction. We were now a long way to the south of the pro- 
posed railway line. Getting into open country at the “north end of the Touchwood 
Hills, we again travelled in a north-westerly direction, then more to the west, and 
coming upon thick woods, had to bear off to the south. Theo country here is very level. 
We again struck the Quill Lake trail, and followed it to the north end of Quill Lake. 
I sent a messenger to Mr. Lucas, to tell him that Quill Lake and the Touchwood 
Hills are farther south than shewn on the maps, and that his line would not come 
near them. We followed the trail till we got within half-a-mile of the line, Ilere we 
made observations for latitude, and put up a mound as a guide to the telegraph con- 
tractor in delivering his m: torial, also to mark our trail for Mr. Lucas. 

From this mound, we travelled in the proposed direction of the railway, through 
undulating country, with groves of poplar, but soon camo out upon open plains, which 
I took to be Buifalo Cart Plains. We crossed tho plains, and passed through a very 
hilly country, till we strnck the Carlton trail. The hills are small, and will offer no 
serious obstruction, Soon after, we ee the second Carlton trail, which leads to 


Py 
\ ei al ie 


f {ih y wy 
: a) 7 \ “wP j XN Oe ale nt 7 i 
Pare k hie) q ait AH Nala | ave 
ig ol i)  sciiaoibiohe: Sis ibaa. Wale 4 Ls, fa - 
i. . A | ee shina , 


i ) 
Qa oa tt a Ms . | ie np 
7" ro A ay ur ! 


hi a 7 } L rhe rr eee ty - “a on ee : : ms b . I f 
aren ‘ ‘yaaa ad? Fresh ino me ode jhe a” 
. ae See ae eee, 


yee 


i 


hae if bik 7 ty de 


; PP 
a 2 \ i ' 
++ 4 a io 
ar a 10 5 \ eeu a 
ay A 7 i WAL a " Wi ea yy pide aR a yatiw hag Jaimie dgtce satledite walt a Kalil  aeltaiith lean a a 
uy | a a 0 rr ee we 7 TE Pat 
1] rei } i Y v4 a, e ; Te ay iq cw I 7) Ae i Fate Say * j iia. 7 - a a ia ye ies Tass va ; 

‘ i ' GA 4 J 4 ‘ j 4 a 7 ae At 7 > ] i” 
ci Ae 7 my ... hdl ' Hl ial 


i } ran) 3 
bs ae i a AM b hate 


iy | \ ¥ J “=, fi ail at | 4 z sh : 7 4 a ; p 1 fun b> 
ee: i = orn Sb itn rons “bon (ie 
eh 4 ‘aceite at ney ae ae 
‘ i vy, od + Pu 2S ae 
AOA ATL OY barcliyien SL 4eush yen WETS ; 


olaei arly yo Fie ' ‘a 60am d Mit dath old 00d onil Yariiag : 
fueepete Ark yl ooo ches wana nro. shmonteg gH RP et lar 4 
yo Seiee bo) ehleaed grien oll yori ot to fall he ies Ah (rte 

} . na eNOU Krom A 
bsigas acl eerie weirdinved. alt 1a qohin¥ ott, ga. bawoll) ow afo'k moth) 
ayvoneed Deal gest 0 ode! ose) oowwe gileeay tego tale) Uguereth door lasleata- © 
evil ine dal Packs Ot dee were Beit oe bewntles oer toe eatin aot qabituey Boge tae 
“re Rie ae ie OR Ob Inetmdor avr, dot dowd dow oe an icy woos dad 4 ies. 
ce did’. vei ne heat iil) o aot onindiuieas. att Laauow owl towaol 


HT, per vinyl tik ste oma dhe Yoh 3 vital ber cet galt st 
of PP del Mig oot artenes satin joni fee Faw) pila to denw: i tan 


or ao ea Ts he ive! Tyger) wi? to vol 24a nial 1h MOVPLTD .O'4 iis vient. Sap we Hie Tog 
elite ae oF et 4d ote deel) daw baa slpion of8 ob ened a eteoae uinld! “ 

Oe Waning itt Iwid yriertterts dan coy Tuove yaagt sau gaalebe em tuanpe oak 

. Crh ered) yvonnll iene d all wowed dw ovalW ° olioniane are lies 1) snitinolith 7 i 
OVE ebb bad Tb eo oer od) ded) OF angs vt don iyo of To br ale ew Bi 


HEL danoerplewn’T bt oles oW | padled dations odie yab a 10 Qaitleqied ew OTST 


; ian a6) ahh Geeyher ce ange Pbsey ool! Peow-iiiinpes end ai 4] poteallal al Siew i 7 
Hevdt atluhl og breed ow .tepes'at gd ndi tins ad ell, «© jahigiwieh Tae a 
ipa od) Yo ubtene oc of oH hoow 7 


bewrollds bun ea ntl (aod! ty eoliteu adie boyne of web alidadlaQ o- ar 
rigs Wil YW dances OAD af ld Fk kd oF .. .qoviernh ebrateyy otra a dbo 
Lenwyipnwl aa 16 Bod cubes obi te giles woud, oleh aided sani quand Lives Lenny 
lin twee oi: @ gom aed) wallooty yletergalisen ane loliovesd. wigan. ow aifitt 
aaral 3 1? chord ‘fiat oft vitae eftot Yohaw of bard,>loew Agel aie Sa ain : 5 
fiat D lb We lave ghtvoe odd 03.1) feewoltgt nn Meret oalend ing) od! abode ninga olf Je bi 
y ; Dobe at prast ereded, Ug) ohagh?, act thet OF, taal Al 6) yoyeneeom 6 diton T°: ee F Pd 
Ti firey Teg Mowe onll aid Fadi banyan elt aie owed andy (lve veda on SE PF ee 
‘ w eorll. satht ote ho nite let aidibe jon ow i) thd oil! feeotht oF oped) aaad {- 
: dt dapavgoles a!) Wt. ebitg 2 ee bua ann doy bow wheal. al enciuertede clam) )// > 1h) 
i tee ARE el Feet t wie pane ay ote varus vid ysrioriiol ai wipaat oe 
Le veal’), vedietiay oct, Wy perkdonslly prin, le bags wie Suing pds oyor'l yg ee: 
iy . Lali ool hae water seieyn Tr AGNG pede § cg yas thine endo wven fe peering rer” 
Pa Leiner boa wing od bpenern OW woiad’s die) ollttetl ad of dand f a 
| ay alive ine acon tw oll ad. Tied nollie ad! sigeta ow ib pesiinow ila a 
9D hmv od | vd 


uf Ale Solder Jie addi honnero wr vote qual Jolson 


or 


ree 


the upper ferry, and followed it 2 short distance to find wood. The contractor's ‘ 
train of 50 carts, with material for the telegraph construction west from the : 
Elbow, overtook us here, and I learned that Mr. Ruttan’s party was about a day 
behind them. 
We saw a few Indian lodges near the trail, whose owners soon came up to us, 

and Glaimed a small pony whichave had found on the plains north of Quill Lake, and i 
which we gave them. I sent my cart along the trail tothe ferry, and with three of 
my party followed our course to the South Saskatchewan, i 
In tho first forty miles tho hills inerease in height and sizo and then bear off to 

the south-west. The railway will probably have to keep to the north, unless « more . 
direct passage can be found through them to the south. The 10 miles near tho 
Sashatchewan is nearly level and open. Ilaving examined the banks for some 
distance up the river L selected a very favourable crossing for the railway, 975. feet 
wide. There is very little timber on this part of the South Sashatchewan, and none | 
i 
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suitable for rafting. We then followed the direction of the river, and found our 
» carts at the ferry, Mr. Ruttan and Division L arrived at the ferry in the evening. 
: As the tetegraph people were the first to arrive, we had to wait till their carts 
were ferried over, Then all the horses were driven into the river and swam 
across. I told the foremen of the telegraph party that IL would mark the position for 
the telegraph: from the Elbow to the end of the Willow Hills, so that he might 
commence the construction at once. 

Hlaving crossed the Saskatchewan (25th J unc), we followed a trail to the south- 

west, and then struck across to our land mark on the cast bank of the river. I 
examined the river for four miles to the south-west, and selected another crossing f 
more on the direct line passing south through the hilly country cast of the river. ; 
The width of the river here is 862 feet and the banks are about 70 high—this would 
¢ 


make a very good crossing. We put up a mound and continued our journey on our 
} course for the Elbow. 


~ Between the two Saskatchewans tho country is open plain, very even, and casy ; 
i for railway construction, The North Saskatchewan was reached at. the Klbow, and i 


we followed the south bank to Eagle Hili Creek. ‘This stream flows through a valley ' Hi 
4000 feet by 200 feet deep. I examined this valley for eight miles, and found the best ' 
{ crossing at the mouth of the stream. The freshet level of the Sashatchewan at this f 
point is 10 feet higher than the present level. 
From this place, on the Ist July, I sent a copy of my field plan and directions to 
: Mr. Lucas, giving him the latitudes and longitudes of important points to guide him 
to the river crossings, &c. 
' I also put up a mound and indicated the position of the line at various places as 
fur as the north-west end of the Willow Hills, so as to enable the telegraph contractor 
to commence work as soon as possible. 
j My journey from Eagle Hill Creek was difficult on account of the roughness of 
i the country, the number of large coulces and the quantity of wood along the banks 
of the river. At one place, 1 tound it advantageous to leave the river for eighteen 
i miles, passing through a valley running parallel to the Saskatchewan and joining the } [| 
| main valley again, then following the Saskatchewan to Battlo River. Woe had much 
j difficulty in getting through this part of our journey, the banks of the river being 
j thickly wooded, very rough and full of coulees. The construction of the line will 
therefore be costly. 

On tho 6th of July we crossed Battle River on a raft. Tho stream was 240 feet 

wide and seven feet deep. There are several Indian houses on the cast bank which j 
i are only occupied in winter, Tho crossing of the river will bo easy as the banks are 
Jow and tho valloy narrow near its junction with the Saskatchewan. 
} from Battle River T took a course to cnablo us to pass north of the Wolf and 
{ Willow Ilills. This led us along the banks of Battle River and north of the Willow 
Ifills, but a vailey to the south will allow Mv. Lucas to run a more direct lino, I tra- 
volled cight miles to the south-wost to get into this valley, and then passed to the 
| south of the four Blackfoot Hills. The line will ascond to this summit through a 
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crooked valley, bending four miles to the south, through which the work will bo 
heavy. We passed asmall camp of Crees on Battle River, heard some shooting, but 
did not see any of the Indians, 

From the end of the four Blackfoot [fills I followed a course to lead us to the 
Ifay Lakes and passed through some hilly, open country for fifteen miles. It then 
heeame level and undulating. We crossed a coulee 100 feet deep and 600 feet wide, 
and on the LOth July we encamped at avery large coulee 230 fect deep and a quarter 
of a mile wide. [selected the best crossing and put up a mound, Battle River 
appears to be only about two miles distant from our trail. 

Following the same course, we passed over some high, hilly and wooded country 
with numerous ponds and marshes for about thirty miles, crossing a coulec ninety 
fect deep and 600 feet wide. Tho country is then open with patches of timber, level 
and undulating to the Beaver Hills. These hills extend in a south-westerly direction 
from the North Saskatchewan to a point about six miles south of our trail. Where ow 
trail struck them they stand about 100 feet above the plains, through to thenorth they 
The country here is very hilly, ecvered with timber and 
abounding in small lakes and marshes. We were detained five days in cutting our 
way through the hills, and were at last obliged to cut out to the south. We reached 
open country and arrived at the Edmonton Hay Lakes trail on the 20th of July. 
Here we met a French half-breed going to the plains who gave us information about 
the roads, &e. 

Finding the country to the west much covered with woods, I decided to follow 
the trail into Edmonton, and having buiit a mound we continued our traverse along the 
trail, 

The road to Edmonton was very rough and marshy, keeping about four miles to 
the west of the Beaver Ilills and passing over high ground, before reaching the 
Saskatchewan, We arrived at Edmonton on the 23rd of July, and encamped beside 
Ruttan’s party which arrived on the 19th; TI found Mr. Rattan making preparations 
for Ins journey to Root River with pack horses, and waiting for the arrival of his 
freight train. 

The Hudson’s Bay Company’s steamboat arrived at Edmonton on the 22nd July ; 
this was the first trip ever made by a steamer on the Saskatchewan from the Grand 
Rapids. It took 18 days, and from Fort Garry, 34 days, carrying 130 tons of freight, 

At Edmonton we had to procure more horses and get the packing gear fitted up, 
pending the arrival of the provisions, &e., for owe mountain journey. Mr. Iardisty 
gavo us the usc of a room in the fort, where we prepared a plan of our trail from Eagle 
Hill to Edmonton, laying down a projected line, tracings of which I sent to you and 
to Mr, Lucas. 

In consequence of the large area of country covered with woods, I thought it 
advisable to request Mr, Nixon to send us, as quickly as possible, a further supply of 
provisions, for it was very doubtful that Mr, Lucus and Mr. Ruttan would connect 
their surveys before the winter set in. I also arranged with Mr. Hardisty to have a 
supply of hay cut for both parties. 

Mr. Ruttan and party started for Root River on the 24th of July ; his supplies 
did not arrive till the 5th of August. The freighters were much delayed by the 
quantity of rain making the roads almost impassable. It. rained incessantly during 
our stay at Edmonton, 


Journey from Edmonton to the Maligne Valley and back. 


— Wo loft Edmonton on tho 6th August, in company with the supply train, and 
assisted them in voaching Lac Ste, Anne, My party now consisted of 18 pack horses 
and three saddle horses, two experienced packers were also added to our strength. We 
took two carts to Lae Ste, Anne, the end of the cart road, I continued the traverse of 
our trail, now estimating the distances by time, ‘Tho road was so wet and heavy that 
we did not reach Lac Ste. Anno till the 11th August. There wo got our supplies from 
the freighters, flour fur three months, with a little bacon, and pemmican for two 
14 
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months which we obtained in exchange for bacon. I secured the services of 
Valad, as guide and hunter; he told me that he had accompanied a large party with 
horses up the River Brazeau, and down the Medicine Tent Valloy, when a boy, so I 
thought we were fortunate in getting him, 

Our first mail arrived at Lac Ste Anne from Fort Garry on the 12th, taking just 
one month on the journey. It returned on the following day. 

On the 18th August we got our loads assorted, and started with our pack horses 
loaded on the trail to Jasper House. Our progress was very slow, and we found the 
trail bad and the country very much flooded. We had to make bridges and cut out 
new trails round swamps. We arrived at the River Pembina on the 16th, where we 
met some of Mr, Ruttan’s packers. I found him encamped near the mouth of the 
River Lobstick, Ife had commenced the survey near the crossing of the River 
Pembina, and by so doing received his supplies, which accompanied us, before he 
was entirely run out, I examined the crossing of the Pembina and the valley of the 
Lohbstick for some miles. The work will be heavy and difficult till the line leaves 
the banks of the Lobstick. We had to raft the Pembina, and continued our traverse 
on the 17th to where tho trail crosses the Lobstick, which we also had to raft. Mr. 
Ruttan accompanied me for some distance, to examine the country in advance of his 
party. The trail improved a little beyond the Lobstick, but we lost some time in 
finding a horse which had strayed with its load in getting round one of the numerous 
marshes. ‘It requires a great deal of care on the part of the drivers to prevent the 
horses straying ina country so heavily wooded, and where there are many delays in 
making the trail good. We passed Mr. Ruttan’s party, which had got into move 
even country, and was pushing on the line to Root River. The trail led us up the 
south side of the Lobstick, past Chip Lake, and over high ground to the last crossing 
of the Lobstick, which we forded. We then crossed a high watershed between the 
Rivers Pembina and MeLeod, and at Root River found traces of Moberley’s trail 
party. More rain here did not improve the trail, which passes through a very 
marshy country. 

On the 24th August we passed tho east end of Moberly’s line. From this point 
I connected my traverse with as many stations as I could conveniently reach on the 
survey line, and continued my notes on the topography of the country. There is 
some very fine large spruce on this side of the River McLeod, but no pine of any 
value. We rafted the McLeod on the 26th August near the crossing selected by Mr. 
Moberly, and followed the trail up the west bank to the north of Medicine Lodge 
(Bare) River, at the Grand Portage. 'Lhis part of the country has been much burnt, 
and the trail consequently much obstructed by fallen timber. I found a very good 
crossing of the McLeod at the mouth of Medicine Lodge River. There is every 
prospect that a direct line can be found from this to Root River instead of following 
the McLeod so far to the north. At Medicine Lodge River the line and trail leave 
the McLeod, and, passing over some high ground by White Mud Lake, join the 
McLeod again, and follow it for 14 miles ty Plum Pudding Camp. _ This part being 
so near the river, is very hilly and the country much burnt. The Rocky Mountains, 
covered with snow, came in sight at White Mud Lake for the first time, about 40 
miles distant to the south-west. Laving approached so near to the mountains 
without secing them, in consequence of cloudy weather, the first view was very 
striking. We left the MeLeod on the 31st August, and passed over a high watershed 
between it and the River Athabasca, 750 feet above the McLeod. The line goes round 
the end of this ridge at a lower level, but can still be much improved. ‘The trail con- 


tinues up the valley of the Athabasca, about four miles south of the river over a very 


rough sicping country, to Sandstone Crecix, where we descended to the river, 
Following up the river, we passed over some very even terraces and open prairic av 
a much lower clevation than tho line surveyed, to a point beyond Hardisty Creek. 
Tho view of the entrance to the Jasper Valley and Roche Myette is very grand from 
somo of these terraces. To avoid high and wooded country at the mouth of Prairie 
River, we again returned to the line, forded Prairie River a mile above its mouth, and 
followed the trail to where the river bends to the south among the mountains. Up 
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this valley there isa trail to the River McLeod, but Valad assured mo that it passed 
over high ground, There is no doubt that it is too high for the railway. From this 
to Fiddle River the trail and line pass over a high watershed 700 fect above the 
Athabasca, The ridge extends northwards along the east shore of Lac Brulé to the 
river, and eastwards to the mouth of Prairie River. 

Threo traders from Edmonton met us and exchanged somo horses, which 
assisted us much, as some of ours were nearly useless from packing over so rough a 
trail, We entered the Rocky Mountains on the 4th September, forded Fiddle River 
at Fiddle Depot, followed the trail along the Athabasca by the foot of Roche Myette, 
and past Jasper House. The river washes the base of Roche Myette for about a 
mile ; the face of the rock is very steep, so that the construction of the railway here 
would be very expensive. Tho Athabasca was too high to ford, so we took the old 
Ifudson’s Bay Company’s trail, forded Rocky River, and traversed along the sandy 
and marshy flats to the south of Jasper Lake. The river takes a sudden turn to tho 
south nearly opposite Snaring River, where there are several bold rocky points with 
the river at their feet. The line surveyed crosses the River Athabasca to the west 
side, just above those rocks. We arrived at the mouth of the Maligne on the 7th 
September, and connected the traverse with the line at Athabasca Depdt by rafting 
the river. I found the bench mark near the Depot, and ascertained tho elevation of 
our camp above the sea by using the two aneroids. 

The River Maligne was very high and rapid, 70 fect wide and 6 fect deep, a regular 
mountain torrent, The largest part of the water passes under the rocks, and issues 
at the end of a canyon, about a mile from the Athabasca. Valad went on to explore, 
and reported that he could find no trail, and that he had never been in the valley 
before. Finding so much timber, it was necessary to cut a trail for our horses, which 
made our progress very slow. Food for the horses was very scarce in this valley ; we 
therefore left our horses in the Athabasca valley, where the pasture was good, 
except three ponies to carry provisions, intending to take the whole train up when 
sufficient grass was reached. The traverse was continued on foot, and a stationary 
aneroid was always left at a bench-mark in charge of Mr. Crompton. I used tho 
other aneroid on the traverse, and compared the difference on returning to the bench- 
marks, 

There is an abrupt bench in the valley, about two miles from the mouth of the 
Maligne, where is the canyon before referred to. This bench is more than 400 feet 
above the Athabasca, or 3,750 feet above the sea. This would be overcome with 
difficulty by crossing the line above the Myette River, and rising with a steep grade 
along the south side of the Athabasca valley. About four miles from the mouth, 
thero is another canyon, with falls; atthe top of the falls the elevation is 3,980 feet. 
On the 11th September we reached Medicine Lake, the clevation of which is 4,521 
fect above the sea, The north shore of this lake is very precipitous, with land slides, 
the mountains coming directly down to the water. On the south side, the shores are 
bold and rough, but the ascent of the mountains is more gradual, Tho outlet is 
entirely under ground for three-quarters of a mile except in very high water, the full 
volume of the river is not scen except within two miles of its mouth. 

The trail was continued along the south bank of the Maligne beyond the lake 
to a point about twenty miles from the mouth, when the banks become so precipitous 
that we could make no more trail. Up to this, the pasture was very poor, Leake 
sufficient to keep our three ponies alive. I therefore decided to cross to the north 
bank and explore tho valloy, as fav as possible, without horses, till we should find 
yaaa Taking Valad and two others we continued our traverse along the north 
vunk, leaving Mr. Crompton with an aneroid at Medicine Lake, and directing the 
rest of the party to examine tho country for a trail further up the side of’ the 
mountains. 

On the 14th September we reached Sore-foot Lake, about 33 miles from the 
mouth of the river, 5,134 feet above tho sea, and we explored along the north shoro 
to near tho cast end, 10 miles farther. The shores of the lake are very bold and 
rough with land slidos in places, and near the cast end thore is a glacier reaching 
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within 200 feet of the lake level. Tho mountains beyond the east end of the lake 
spproach each other very closely, leaving only a narrow steep gorge between them, 
and they are covered with perpetual snow and glaciers. 

So far, we could find no trace of the Karl of Southesk’s party, and I came to the 
conclusion, after consulting with Valad and Brown, that they must have 
ascended some other valley. There was no pasture to be found, and it would be 
impossiblo to get through to Edmonton without horses, I therefore decided to abandon 
the route and examine the valley of Rocky River. The Maligne valley is very unfit 
for the railway, being narrow and the banks steep. The elevation of the lake which 
wo reached is 1,388 feet higher than the Yellow Head Pass, and, as I afterwards 
found, 1,534 fect higher than any point it is necessary to surmount to the east of the 
Yellow-ILead Pass, 

Accordingly, we retraced our steps and arrived at the valley of Rocky River on 
the 19th September. The leaves of the poplar had now changed their colour, and we 
had occasional showers of snow and rain. 

The valley of Rocky River is wooded, and we had to cut our way over very 
rough hilly country, with much fallen timber. At five miles from the Athabaska 
there is a canyon; the elevation of the valley above the canyon is 4,000 feet, or 700 
feet above the Athabasca. I continued the traverse for about fourtcen miles, at which 
point the elevation is 4,157 feet; the river here is about the same size as at its mouth, 
At this point we encountered an extensive brulé, which extended up the river as far 
as we could see, and we could not make any headway through it. I took bearings 
up the valley and decided to return, 

The entrance to Rocky River as compared with the mouth of the Caledonia valley, 
is too far to the north to make a more direct line than the present one down the 
Athabasca valley, and the elevation we reached is 411 feet above the Yellow-Head 
Pass, and 557 fect higher than any necessary summit towards Edmonton, 

Valad and Brown both agree with me in supposing that the Earl of Southesk 
must either have entered the head of Rocky River valley or a branch of the Brazeau 
flowing around Mount Lindsay ; Lord Southesk travelled across from the MacLeod 
to Medicine Tent valley in half a day, and ascended to the head of the valley in the 
afternoon of the same day (3rd September.) The mouth of Maligne River is 28 
miles from the entrance to the Rocky Mountains; itis very probable that it is equally 
far from the head of the McLeod to the Maligne, as the ranges are nearly parallel, and 
the McLeod does not enter the mountains. There is an old trail from Jasper Lake to 
the River Brazcau; it passes to the west of Roche Jacque and goes around the head 
of Rocky River. This is probably the trail which Valad followed, as before referred 
to, when a boy, and it is likely that the Karl of Southesk struck the trail when he 
descended the Brazeau for a short distance, and returned again to the valley of 
White Goat River, Near this the Karl met with glaciers, so that the clevation must 
have been some 5,000 feet. Theo maps in his book represent the hills on the east of 
Medicine Tent Valley as smooth and round, while those on the west are peaked and 
rocky, from which it would seem that this valley is only behind the “ foot hills” 
and not im the mountains. Tho branch of the Brazeau which you desired me to follow 
is well known to Valad and Brown, and they describe it as very bad, falling rapidly 
through canyons and high rocks. I feel sure that no practicable line can be got 
through in this direction. . 

We continued our return towards Edmonton on the 23rd September. I examined 
several places again, with a view to improving the line down the Athabasca, The 
country between the Athabasca and Praivie River is very high, and keeps its height 
to the north till it reaches the banks of the Athabasca, A favourable line can be got 
by keeping on the north side of the Athabasca from the mouth of the Myetto, and 
crossing near Coal Creek, where the river makes a short bend to the north. The 
heavy rock cutting at the foot of Roche Myette would be avoided, but there will still 
bo some points of rock at Jasper Lake and the south end of Lake Brulé. 

After crossing the Athabasca, the line should follow the south bank on some 
oven terraces, ascending from Sandstone Creck to the water shed between the Atha- 
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basea and McTcod, elevation 3,600 fect. The rate of ascent will be about one foot per 
hundred for four miles to this summit. The line should descend the valley of 
Medicine Lodge River to a good crossing of the McLeod, at the mouth of the valley. 
From this crossing to Root River, where Mr. Ruttan’s survey commenced, the line 
will be vory direct, but there may be a heavy crossing of a considerable stream, 
which flows into the McLeod. The rest of the ground appears to be very even. 

We had a very heavy snow storm on the 2nd and 8rd of October, through which 
we lost a horse that had been of little use for some time. Two other pack horses 
had to be abandoned before we got to Lac Ste. Anne. The trail from Root River was 
almost worso than when we went out, a stato of things caused by the traffic of 
Ruttan’s party. I examined the crossing of the Pembina again, on the east side, and 
found the banks very much undermined in consequence of the softness of the sandstone 
and coal seams, 

We arrived at Lac Ste. Anne, on the 12th October, and met some of Ruttan’s 
men there, from whom TI learned that the survey was then completed to the 
River Saskatchewan. IIere I received your letter of the 7th July, and found an 
opportunity of communicating to Mr. Keefer, west of Yellow "Head Pass, the 
result of my exploration in Maligne Valley. 

I sent most of my horses and party by the cart trail to Kdmonton, taking 
three horses anda man. I crossed over a very hilly country to White Earth Fort. 
Mr. Ruttan and party were at work on the banks of the Saskatchewan, three miles 
to the cast of the crossing. IT examined his plan and profile, got tracings made, 
returned to examine the crossing, and arrived at Edmonton on the 17th October. 

The Rev. G. MacDougall was at the Fort; he told me of his meetings with the 
Indians, and gave me a copy of his commission from the Lieutenant-Governor. I 
wrote and telegraphed to you an account of my explorations, and forwarded it by 
our mail on the 20th October, Our horses were much pulled down, so we gave them 
as much time as possible to reeruit, feeding them with barley. 

I examined a very favourable crossing of the Saskatchewan, above the mouth of 
Sturgeon River, where the new Police Barrack is being built; but the line would 
have to be lengthened to enable it to cross there, and the Beaver Hills would be in 
the way. 

A messengor from Mr. Lucas brought the intelligence that he had reached the 
large coulce, 400 miles west from Livingstone, and that he was progressing rapidly. 

I sent Mr. Crompton with the mail carrier to intercept any letters for me on the 
incoming mail. Brown accompanied me to Lucas’ Camp, and returned to take care 
of the weak horses at Edmonton, and other Government stores, 


Journey from Edmonton to Carlton. 


Taking three men, three carts and eight horses, I left Edmonton on the 24th 
October, passed to the south of the Beaver Hills where the line should be located, and 
arrived at Mr, Lucas’ camp on the 30th. He was then 450 miles out from Livingston 
and advancing sometimes 10 miles a day. I examined his plan and profiles, which 
he gave to me, as it would take too much time to make tracings. On the remainder 
of my journey I took notes of the telegraph cunstruction, the first sign of which was 
at 407 miles out, where there is a large pile of wire. insulators, &c., intended for the 
last 100 miles. Some of the contracwr's men were still engaged in putting up the 
line, near Fort Pitt Trail. We arrived at Battle River on the 6th November, where 
tho contractor has built a large sharty and stables. No operator had arrived, so I 
was unable to telegraph from this point, Several small traders have commenced 
business since [ passed up, and some Indian families returned from the plains were 
living in their winter quarters, 

Over the Haglo ILills the telegraph is built somo distance to the south of tho 
railway lino, in open country, and joins the line near the Elbow. Thore was very 
little snow on the ground to the west of Haglo Lill Creek; beyond that the snow 
soomed.to increase in depth to Carleton, where we arrived on the 10th November, 
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Hfere I found that the freighter who brought out the provisions sent for in July 
had stored them in the [fudson’s Bay Co’s Fort and was unable to take them to Pitt 
and Victoria, TF also Jearned that the mail from Fort Garry had not arrived, and that 
| had overtaken my letters and telegram which were waiting for the eastern mail, 
Being anxious to forward the mail as quickly as possible, T set out with it next day, 
leaving my camp and outfit in charge of Mv, Crompton, to follow as soon as possible, 
At the south Saskatchewan T found it impossible to cross, in consequence of the 
quantity of ice running down, till the 15th, when the crossing was strong cnough 
to walk over; I then got the eastern mail which brought your letters directing us to 
locate the line west of Edmonton, but allowing me to return to Ottawa with the plans 
of the season’s work. I dispatched my letters and telegrams by the carrier, and 
returned to Carleton to get the location survey commenced as quickly as possible. 


At Carleton. 


Mr. Nixon sent Mr. N, T. MacLeod to receive the provisions, &c., from the 
freighters at Pitt and Victoria. He was at Carleton and assisted mo in organizing a 
train to carry as much provision as possible to Edmonton. THe also bought what 
dogs could be got and some additional horses. I wrote to Messrs. Tucas and Ruttan, 
and sent a special messenger expecting to mect them near Battle River, desiring 
them to leave their parties in camp and to come to Carlton with their plans and 
commissariat officers. | 

The lines were not connected quite so soon as I calculated, and there were several 
delays in commencing the return journey; my message was received opposite Fort 
Pitt. Myr, Lucas arrived at Carleton on the 12th December, and his party came in 
two days afler. Mr. Ruttan arrived on the 15th, having sent his party to Fort Pitt. 

I was engaged during my stay at Carleton in making a plan of my examination 
along Moberly’s line; in laying down a projected line, and in writing directions for 
the location survey from Iédmonton to Athabasca Depot, of which I gave copies to 
the two Divisions. Messrs Lucas and Ruttan were completing their plans and profiles, 
which they gave tome; and making preparations for their return to Edmonton. 

Mr. Clark, of the Hudson’s Bay Company, treated us with great hospitality, allowed 
us to use part of the Fort for offices, and rendered us all the assistance in his power to 
procure men, horses, barley, additional provisions, &c. 

The train that we engaged to take the provisions to Edmonton consisted of 49 
horses and 1d drivers; they left onthe 21st December, in charge of Mr. N. T. MacLeod. 
Messrs. Lucas and Ruttan, followed them ina few days. I divided my party, horses 
and outfit, between the two parties, and set out for Fort Garry on the 23rd December. 


Journey from Carleton to Fort Garry. 


My outfit was made up of three dog trains and three men, who were returning 
home from Division “P.” The loads were made as small as possible, with provisions 
for 10 days. Unfortunately, we had a severe snow-storm which made tho track very 
heavy and obliged us to use snow-shoes the whole way to Fort Pelly. We followed 
tho Quill Lake trail to where the line crosses it, took the line to the Assiniboine, and 
so on by a trail to Pelly. 

From Livingstone to Mossy River we kept the line and had a very rough road. 
The contractor was still ongaged in putting up the telegraph, and in clearing trom 
Mossy, Rivor to Fort Garry. Wo had a capital trail on the lakes and on the road from 
Oak Point. Larrived at Fort Garry on tho 20th January—twenty-nine days from 
Carleton. 

The dog trains which [ brought in with me, and four additional trains supplied 
by Mr. Nixon, were sent back to Edmonton with a supply of’ stationery and other 
nocossicies fur the two Divisions. I arrived in Ottawa on the 16th February. 
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' ; 
3 of } Instrumental Survey made by Mr. D. EF. R. Lucas, from Livingstone to the Hay Lakes ( | 
vith ! near Hdmonton, 504 miles. Ee 
o I y ; 4 
5 9 IT have already said that Mr. Lucas and I decided to adhere to the high Crossing : 
just of Snake Creek in consequence of the roughness of the valley of Swan River and the a 
high ground which we found to the west of the Creek. Ile therefore commenced to 
a . the west of the crossing, at the end of his previous location survey, and directed his | 
a” i. survey to the North-West, following the valley of Swan River. ‘Old Wives’ Creck | 
oe falls into Swan River about three miles from Snake Creck, and it was found that an I 
on . easy ascent could bo made to the high ground by following up Old Wives’ Creek. : 4 
tho The work will not be heavy on this part. Irom the point where the line leaves Old | \ 
{ Wives’ Creck to a lake ten miles out, the line surveyed is favourable; at this lake a f 4 
ho { traverse was made round the north end, but in consequence of ahigh ridge two t 
the miles to tho west, it will be necessary to locate the line through this lake. The Sa 
bg ' water can be lowered, as there is a fall of 10 or 15 feet in two miles, to a stream a iia 
er ' flowing rapidly into Swan River. About 12 miles out, the line is diverted to the F ‘ 
Mr. north to avoid a large lake. The country is rough and full of lakes; it is covered with fq 
his thick spruce and brulé, making it diflicult to obtain a knowledge of its features. Tho | 
line surveyed from the lake to the east crossing of the Assiniboine is very fiavour- f 4 
fe able; it can be improved by deflecting to the north, as shown on the plan, but the Fs 
We crossing will be wider. ‘ ; 
7 a From this to the west branch of the Assiniboine, the country is very easy, and 
aA | the crossing the best that can be had in the vicinity, - 
It was found that Nut Hill lies to the south instead of the north of the Assiniboine. 
on It extends for several miles in anorth-westerly and south-easterly direction, across the 
ai \ line of the railway. The best way to overcome the ascent will be in the direction of the 
ks j dotted blue line on the plan. The top of the hill is a level plateau, covered with alkali | 
phd 4 swamps, caused principally by beaver-dams, which can be drained. The descent on : te | 
int the west side is very gradual, and the work light. The line continues over the hill . | 
the In a straight line to 141 miles oul, except a slight deflection to the north, near the a 
: 100th mile post. The country is very favourable, and little linprovement can be : t) 
ui made in location. There is rather less timber on this part west of Nut Hill, and it is ‘ 
td almost entirely small poplar. ey - | 
1 From the 141st mile to 175 miles from Livingston, the country is very hilly and | oi 
nt broken ; the line is deflected to the north to avoid high ground, It will be necessary } | 
; to examine this section more in detail in advance of location. The work is not 
4 heavy, but the line can probably be much improved. There is hardly any wood bo 
a here ; the country continues open to the Nagle Hills, west of the Elbow. 4 
e From the 175th mile to the crossing of the South Saskatchewan the descent will am! 
ma | be easy, and the work not heavy. The crossing is the best that can be found in the 
EH vicinity ; lower down, the valley increases very much in width and depth. About 
ns, four miles up the stream there is another very good crossing, but it is too far south 


40 | for the line, which is bent to the north by the range of hills ex st of the river. 

oe ¢ _ From the South Saskatchewan to Hagle Hill Creek the line surveyed can be 

1y slightly improved as shewn on tho plan, ‘The work on this section is very light, 

ad except the approach to Kagle Hill Creek, which is along side hills, and will be heavy 

fal | in places, The crossing of Bagle Hill Creck cannot be much improved. ue . 
From this Creek to 250 miles out, the line is very near the proper position, This 


i 

2 | part is much covered with woods, and being on side hills, following the North 

or, Saskatchewan, it will be nec essary to have it cross-sectioned before location, as a 

Aa { slight deviation will make a considerable difference in the quantity ot work. ‘The 

is work here will necessarily be heavy, and there are several large coulees which will 

ve | add considorably to the amount of work. 

ae | At tho 250th milo, the line leaves the river to avoid somo bol points and land | 
nd aliclos, passing through a parallel valley and joining the river again at 266 miles out, 

Up L The ascent to this valley will bo heavy and requires further examination. Tho 
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surveyed line beyond can he considerably improved by keeping in a lower flat to 
the north as shown on the plan. This part is free from woods. 
From the 266th milo to Battle River the line again follows the bank of the 


Saskatchewan, As it is covered with timber, it can only be properly located after 


cross sections are made, There are several large coulees and streams, and this 
portion of tho line will be heavy. 

A better crossing of Battle River than the line surveyed can be had, as shewn by 
the blue lino on the plan, The approaches will not be heavy. 

From Battle River to 327 miles out, the line surveyed is near its proper position, 
but it will require straightening, as shewn on plan. The wood on this part will be 
light, passing along the south side of the Wolf Hills, which are composed of small 
sand knolls. ‘There may be some trouble caused by drifting sand but the Knolls are 
generally covered with small poplar. 

From the 327th mile to 427 miles out, the line surveyed passes over some very 
rough country in places, To the south of the four Blackfoot Hills the line is very 
crooked and the work heavy, there are also three coulees, one of which is 220 feet 
below the level of the plains and 2,000 fect wide, with high ground to the west 
of it; with this exceptions, tho rest of this portion is favorable. 

[ believe that these diflicultics can, to a considerable extent, be avoided by 
passing to the south of Willow Hills and keeping in the valiey of Battle River, which 
runs nearly parallel to the line, the coulees can then be crossed near their mouths and 
the line will ascend through the most wosterly coulee to the level of the plains near 
the 427th mile. 

As this deviation will be some two or three miles in places south of the surveyed 
‘line, it is impossible, with the knowledge now possessed, to shew an approximate 
profile of this section. 

From 429th mile to near 491 miles out, at the Hay Lakes, the line surveyed is 
very near the proper position ; it can be straightened in places, as shewn on the plan ; 
the work is light, and can probably be made lighter on further examination. ‘There 
isa good deal of brush and poplar on this part. 

My, Lucas completed this survey on the 13th November, joining his line with 
Mr. Ruttan’s, a few miles to the south-west of the 491st mile, or 504 miles from Snake 


Creek. 


Instrumental Survey made by Mr. Ruttan from the Hay Lakes, near Edmonton, to connect 
with the surveys made from the Pacific Ocean in 1873, to near Root River, 141 miles. 


As already stated, Mr. Ruttan commenced this survey at the mouth of the 
Lobstick River, where it joins the Pembina, and carried it on westward till he connected 
with Mr. Moberly’s survey of 1873 near Root River. He then returned to his 
starting point at the mouth of the Lobstick and continued his survey eastwards till he 
joined Mr. Lucas’ survey at the Hay Lakes, 

The survey was commenced on the 11th August and the lines were joined at the 
Ifay Lakes on the 13th November. 

Commencing near the 491st mile at the Hay Lakes, the surveys made to the west 
were deflected too far to the south in crossing one of the branches of White Mud 
River, It was found necessary to make another exploratory survey from near the 
491st milo, passing to the south of the western Hay Lake, crossing the White Mud 
branch 14 miles north of the first survey and terminating at the longitude of 
Edmonton, at the point where the location survey of this season(1876) was commenced. 
One of the objects of this survey was to secure the construction of the telegraph as 
near as possible on the proper line. Plans and profiles of this part have lately been 
received, The ground is rough and hilly until the White Mud is crossed, and there is 
high ridge between the Tay Lakes, which flow into Battle River, and the White 
Mud which flows into the Saskatchewan. The grades are steep, but can be considera- 
bly improved by longthening the line a little. The whole of this country to the 
west is thickly wooded, with occasional small openings of a few acres. 
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From the longitude of Edmonton (514 miles) toa coulee 527 miles ont, the 
line located converges to, and nearly joins, the exploratory line. This part is very 
sasy andthe crossing of the coulce light, though 300 feet to the north the coulce is 100 
fect deep and increases rapidly in width and depth. 

From this point, the located line diverges to the north to reach a proposed 
crossing of the North Saskatchewan 934 miles out. This crossing is objectionable, as 
it is made at an angle of about 45° with the direction of the stream. A better 
crossing may perhaps be got at tho mouth of a stream which joins the Saskatchowan 
from the south-east about } of a mile above this skew crossing. It will probably be 
a high crossing and the approaches will be heavy. 

If asatisfactory crossing is found here, the most direct line will pass to the north 
of White Lake, and will join the exploratory line to the south of Lake of Isles. The 
country is very hilly, but it is probable that a good line can be found. ‘The exploratory 
line was surveyed with a view to crossing the Saskatchewan above the site of Old 
White Karth Fort, 553 miles out. This necessitates keeping the line close to the 
river for a distance of 18 miles, as the banks rise suddenly to the south, about 200 feet 
high, and continue to rise to. the Pigeon Hills 4 or 500 feet above the river. There 
are numerous streams following from the Pigeon Ifills, in large coulees, so that it is 
impossible to keep the line at a higher level. In several places the banks recede for 
a considerable distance from the river, leaving large flats, and approach — it 
again in bold abrupt points, The construction on this portion would be difficult, as 
tho line passes over several land slides, and in other parts comes so near the river 
that protection works would be necessary, which are objectionable in such a rapid 
stream. 

The crossing at the Olid White Karth Fort is 600 fect wide at low water, where 
the average depth is 7 feet. The river rises 15 fect higher and overflows the flats on 
cach side. Iexamined the banks for several miles down stream and found that either 
the right or left hank was being washed away so that it would be necessary to put up 
a protection for about a quarter of a mile, to keep the stream in its channel, and to 
extend the bridge 2 or 300 fect over the flats. The general width of the Saskatchewan 
Valley is from 1 to 2 miles near the Old White Karth Fort. 

The outlet of White Lake through White Lake Creek was found to be so 
crooked and narrow that no use could bo made of it in getting away from the 
Saskatchewan, and it is too far north fora line passing south of White Lake. 

The ascent from the Saskatchewan is overcome by following the west bank for a 
short distance till the high ground is reached, This approach will involve some heavy 
work. 

From this point to the water-shed between the Saskatchewan and Pembina, 582 
miles out, the line surveyed is near the proper position, and can be improved in places, 
It passes tothe South of White Lake, Lake of Isles and Round Lake. The country 
is rough and hilly, and the work will occassionally be heavy. The waters of Round 
Take and Lake of Isles flow through Sturgeon River into the Saskatchewan, rising 
within two miles of the Pembina, which flows into the Athabasca. 

From this water-shed, the line makes a rapid descent to the crossing of tho 
Pembina, following the valley of a small streain and the banks of the Pembina. 

The work on the approach to the Pembina will be heavy, as it is necessary to 
keep well in from the water which is constantly undermining the soft sandstone and 
coal seams which form the banks of the river. 

The crossing of the Pembina is narrow, and is the best that can be got in several 
miles. 

"ho line will then follow the Pembina for about two, miles, to the Lobstick; this 
part will be very crooked and difficult to construct, as the banks approach very near 
the river, and are bold and steep. 

Aftor crossing the Lobstick 586 miles out, the line asconds the valley rapidly for 
four miles, till the lovel ground is reached. The construction of this part of the line 
will bo difficult, as tho valley is very narrow and crooked. The Lobstick is a Jarge 
stroam and very rapid, running generally on sandstone rock. . It will be necessary 
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to divert the stream in two places, through low points opposite, and to protect the 
embankments when they approach the river. 

The line then leaves the Lobstick to the right, and continues in nearly a 
straight line to a point GOL miles out, passing a bay of Lobstick, or Chip Lake. There 
is a good deal of muskeg on this part of the line, but the work will be light and the 
grades favourable. 

For the next four miles the line passes over broken country which extends to 
the north and south of the line. The work will be rather heavy. 

rom this point, 605 miles out, to 616, the line passes over several ridges, 
crossing tho line at right angles and streams flowing into the Lobstick; there are 
sovoral large muskogs, and tho work will bo heavy in a few places, but generally 
light. ; 

From 616 miles to the last crossing of the Lobstick, 619 miles out, the line is 
deflected to the south to gain distance. It can be improved by keeping at a lower 
level, more to the north, round the shoulder of the hill to the cast. The crossing is 
easy and the stream small. 

The line still continues in a south-westerly direction for some distance, to over- 
come the high water-shed between the Rivers Pembina and McLeod, 624 miles out. 
The grades will necessarily be steep, and the work heavy in places. There are 
several large muskegs on this part. It is then necessary to descend rapidly to the 
crossing of Moose River, which flows into the McLeod. Two crossings of this kind 
were surveyed. ‘The projected line shown on plan is between the two surveys. 
This is a small stream, but the approaches to it will he heavy. 

‘A better line to get over the water-shed between the Pembina and MacLeod 
may perhaps be found in the direction of the dotted blue line, by commencing near 
616 miles out, at a lower level, and bearing off to the west. Mr. Lucas is now 
examining this part of the country in advance of his location survey. 

From the crossing of Moose River, 627 miles out, the line follows the valley of 
Root River, which flows into the Moose, a short distance below the crossing. It 
crosses Root River, and ascends a small stream flowing into it from the west to a 
point 632 miles out, whore the survey was connected with Mr. Moberley’s survey of 
1873. The construction of this part will be easy. Root River is a small stream, 
and the approaches are light. 


Notes onthe Soil, Timber and Coal, between Winnipeg and the Rocky Mountains. 


From daily records of the country traversed between Winnipeg and Lac Ste. 
Anne, west of Kdmonton, I estimate that the proportion of exceilent farming 
land is about 43 per cent.; fair land, 15 per cent.; and poor, light sandy or clay and 
boulders, 42 per cent.; the latter is, however, suitable for grazing purposes. Tho 
hills are generally poor soil. 

Between Lac. Ste. Anne and the mountains, the soil is principally heavy clay, 
and, in places, sand. The frequent rains coming from the Rocky Mountains not 
being permitted to sink into the ground by the compactness of the clay, form large 
areas of muskeg. There are a few places where the soil in the valleys is fair. 

The area of the land covered with timber between Livingstone and Ndmonton, 
along the line of the Railway is about 54 per cent. Poplar is the only wood found, 
oxcept asmall quantity of spruce near Livingstone, and on the Beaver Hills. About 
the centre of this region the poplar is small, but increases in size to the east and 
West. 

Fyrom Edmonton to the Rocky Mountains, the poplar becomes larger, but 
decreases in quantity, and spruce appears more frequently with pitch-pine and 
balsam, till the woods aro entirely made up of those species. 

Tho poplar in the North-West appears to be of better quality and closer in tho 
grain than that found in Ontario, and resembles soft maple. It makes very good fire- 
wood, Vory fine spruce is found to the west of Edmonton on the North Saskatche- 
wan, and to the north-cast of Carleton, 
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The banks of the North Saskatchowan and the Pembina rivers shew large 
soctions of coal at the railway crossings, One seam at the Pembina is about 20 feot 
thick. It is also found on tho Meleod and at Coal Creek, near the entraneo to 
Jasper Valloy. Tho specimens accompanying this are from thoso rivors, 


Conclusion. 


Before closing this report, 1 may be allowed to say that the members of the 
staff and others employed, have generally performed their duties ina very satisfac- 
tory manner, and have worked faithfully to push forward the work in hand. 

Mr. Lucas and his party experieneed a great, deal of difficulty in cutting the 
lino through the 200 miles west of Livingstone. This portion is so much covered 
with wood and water that it was a most troublosome task to keep up supplies and 
camp outfit. 

The country over which Mr. Rattan and party surveyed is almost entirely 
covered with woods, and muskegs are of frequent occurrence ; he was obliged to pack 
all his supplies on horses from Lac Ste. Anne, and the trail, from the quantity of 
traffic, becamo very soft and heavy. 

Messrs. Lucas and Rattan are now engaged in locating the lino from the longi- 
tudo of Kdmonton to the summit of the Yellow Head Pass. 


I have the honour to be, Sir, 


Your obedient servant, 
HENRY A. F. MacLEOD. 
SANDFoRD FLEMING, Esq., 
Engineer-in-Chief, 
Canadian Pacific Railway. 
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APPENDIX N. 


REPORT ON EXPLORATION MADE BETWEEN LAKE NIPISSING AND RIVER PIC; LAKE 
SUPERIOR, IN THE YEARS 1873 AND 1874, BY w. A. AUSTIN. 


Sm,—TI have the honour to report that, according to your verbal instructions of 
the month of June, 1873, [T made a combined track, micrometric and prospective 
survey of the country lying between the eastern end of Lake Nipissing and the High 
Fall of the South Branch of the Moose River, a distance of about 175 miles. The 
portion of the country examined lying south-east of the height of land was immedi- 
ately confined to the north-eastern shores of Lake Nipissing and the Sturgeon River, 
the point of departure being the River Awastawasing near its discharge into the 

east bay of Lake Nipissing. Following the lake shoro for about 20 miles and 
thence striking directly to the mouth of ‘Smoky River, 28 miles from the starting 
point, the soil is good, about one-quarter of the distance is brulé and the rest generally 
well timbered with pine and evergreen woods and a variety of hard woods ; thence to 
the 50th mile, along the valley of the Sturgeon River, level and well timbered, soil 
good. The valley of the Sturgeon River to Paul's Lake, 111 miles from starting 
point, offers nothing but ordinary obstructions to the construction of a line of railway. 
The upper part of the Stur geon valley is generally more rocky than the lower, Along 
the immediate site of the line but little rock will be met, the soil being generally 
sandy loam. 

The height of land between Lake Ifuron and Ottawa water is about 118 miles 
from the starting point. The country thence descends N. north-westwards to the head 
waters of the Montreal River, down the valley of which the line follows in a N, 
north-westerly course to the 145th mile, crossing the height of land between the 
JIudson Bay and St. Lawrence water near the 150th mile, continuing N. north- 
west to 163rd mile to a stream running into the Grassy River up the valley of 
which the line can go to the 178rd mile, thence to the Moose River, crossing it at the 
High Falls at about the 175th mile. 177 miles takes the line to the Patachicapika 
River, the valley of which it descends to the 191st mile from starting point, connect- 
ing with the exploratory survey of 1871 near the height of land, and after passing it, 
the soil becomes sandy and the character of the timber changes ; the trees there 
being balsam, spruce, cedar, tamarac, pitch-pine, with poplar and white birch. At 
Fort Matagama, Hudson Bay Co. Station, about 47° 53’ N. lat., they grow carrots, 
turnips, onions, potatoes, &e. 

Irom the point where the exploratory survey of 1873 connects with the survey 
of 1871, the distance to the end of division D. of 1871 is about 30 miles. N. north- 
west of tho point of junction, the country offers no engineering difficulties, but a 
site some 40 miles to the southward or ‘near Fort t Matagama would connect more 
directly with the survey of 1874, beginning at the narrows of Lake Missanabe, at the 
head waters of the main branch of the Moose River. Between Fort Matagama and 
Lake Missanabe the country is reported to be as level as that through which the line 
already runs to the northward, abounding in white birch, balsam, tamarac, with 
poplar, spruce and pitch-pine. The soil is generally sandy. 

The survey of 1874 commences at Lake Missanabe, proceeding N,N. westward, 
to near the mouth of the River Pic, which discharges its waters into Lake Superior. 
Westward from Lake Missanabe, the line will follow up the small valley of the River 
Anjigame, then cross a generally flat country to about the fifteenth mile, rising to 
the twenty-second mile to a height of land dividing the head waters of the Moose 
River, east and west; thence going across the country, following the shores of lakes 
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and the valleys of small streams, to the thirty-seventh mile, where we get to the 
valley of the River Oba, proceeding downward to Lake Oba, to the northward of which 
the country is very flat; then taking up the valley of a river which comes into the N. 
W. end of Lake Oba. The line crosses the height of land between Lake Superior and 
ITudson’s Bay, at about fifty-five miles, continuing and going to the northward of Esna- 
game, Mosanobik, and Mangonse Lakes, through a level country, crossing the height of 
land again at 59 miles from Missanabe; most of the distance up to this is surprisingly 
level, gravel and sand abounding, with some good soil near the rivers, where wild peas, 


oats, and barley, were sven growing luxuriantly, and abundance of timber—spruce, | 


tamarac, balsam, pitch-pine, white birch, and poplar. 

Descending from the sixty-ninth mile, the line would cross the River Kabinaga- 
ganing, at the seventy-first mile, (the valley of which extends some twenty miles to 
the southward), and at seventy-fivo miles leaves the valley of this river, and gets to the 
height of land at the eighty-eighth mile, having ascended the valley of the River 


Namagos, and run along part of the shore of a lake of the same name, thence following a 


chain of lakes, and connecting streams to the ninety-eighth mile, to the height of land, 
over gravelly deposits and rock formation. From this, it goes down the valley of the 
North White River, tothe 111th mile; then passes over to the South White River, to 
near to footof Lake Natamasagama, where the line crosses at the narrows, 126 miles 
from Missanabe Lake ; thence over a rolling country to the 144th mile, tothe head of a 
stream running into the Black River, through which valley the line would descend to 
150th mile; thence following down the Black River to the 160th mile, where, meeting 
a small branch of the Pic River, the line descends its valley to the Pic. Nearly the 
whole-of the country through which the line is projected, offers a fair site for a rail- 
way, and is what~ might be called a generally level country, comparatively 
but little rock existing in the immediate neighbourhood of the proposed location. 
Abundance of wood can be had, although seen of it has been destroyed by fire. It 
consists of pitch pine, spruce, tamarac, white birch, balsam, cedar, and poplar. In 
pias the timber is small as yet. But little clay exists to the eastward of Natasagama 
‘ake, but abounds towards the Pic River. 


I am, Sir, 
Your obedient servant, 
W. A. AUSTIN, 
Engineer in charge of Divisions D. and F. 


SANDFORD FLEmina, Esq., 
Engineer-in-Chiof, C. P. R. 
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APPENDIX O. 


REPORT ON THE EXPLORATORY SURVEY MADE FROM THE RIVER PIC, TO THE RIVER 
NEPIGON, ALONG THE NORTHERN COAST OF LAKE SUPERIOR, AND ON OTHER SURVEYS 
MADE DURING THE YEAR 1874, BY THOMAS JEFFERSON THOMPSON, 


Orrawa, April, 1875. 


Str,—I beg to furnish the following Report upon the exploratory survey made 
from Pie River to Red Rock (Nepigon River,) also an instrumental survey from Lake 
Ifelen to the most southein bay of Lake Nepigon.—Division G, 1874. 


General Character of Country. 


The oniy practicable point to strike the north shore of Lake Superior, by a line 
from the east, b ing a small bay, the first north of Peninsula Harbour, I examined 
the country from the point with a view of gotting a line from Pic River to the bay, a 
distance of about 7 miles. I found a range of mountains running along the west side 
of Pic River in a south-easterly direction, having an altitude of from 400 to 450 fect 
above Lake Superior, which rendered it impossible to pass directly east and west; but 
as this range decreases rapidly in altitude towards the south, a line could be obtained 
by passing in a south-casterly direction from Lake Superior, crossing Pic River nearer 
its mouth. 

Tho formation of this district is comparatively favourable for railway construc- 
tion, as although of granite, the country is not of a broken character. The gradients 
would be about 80 feet to the mile, and the direction of the line, with few exceptions, 
would be free from curves. 

Tho formation of the country along the north shore of Lake Suporior, and for a 
number of miles into the interior, being of an extraordinarily broken character, and 
most precipitous, [ found it only practicable to leave the coast district for a distance 
of 30 miles in the total distance of 117 miles to Red Rock, (Nepigon), on eccount of 
ranges of granite mountains of a very broken character of from 400 to 1000 fect in 
altitude above the lake, running in every direction, with valleys intervening, 
extremely steep, and impracticable for railway construction. In consequence of this 
formation it was not possible to rise with the line to any high elevation, the only 
means of successfully getting a line was to keep the lowest level, and pass over the 
principal peninsulas or promontories, which I succeeded in doing. The only open 
district of country along tho north shore is that extending from Nepigon River in an 
easterly direction to Jack Kish River, a distance of 8 miles. The entire district is 
almost exclusively of granite of a very compact character, with only a few inches of 
soil (decayed vegetable matter). ; 


> 


General description of the approximate Line. 


In order to avoid an oxcess of tunnelling, a large per centage of the line is 
necessarily on curves of sharp grading ; and having to follow in many instances the 
shores of bays which indent the coast, the line is 30 per cont. in excess of a diroct 
line drawn from tho bay north of Peninsula Harbour to Rod Rock (Nepigon River), 
tho direct distanco being 90 miles, and by the surveyed line 117 miles. The gradients, 
excepting in somo cases where the line passes across peninsulas, are casy. 
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A large number of short tunnels is necessary, which givo a total of 13,300 
lineal yards, equal to 7} miles. 

There are four heavy crossings of bays, whero the depth of water would neces- 
sitato heavy banks to the highest flood level, to carry trestle viaducts, the line being 
ata high clevation. These crossings occur at 44, 74, 174 and 36% miles on plan. 
Tho only rivers of importance to be cr ssed aro: : 

Pic River, span 230 feet, depth of wator at centre, 19 feet 
Taree 6s ‘ 


Little Pic River “ 120 feet, 5 feot 
Prairio River “ 60 feet, i 4 fect 
Steel River * 100 feet, as 4 fect 
Black River “ 150 feet, a ee 2 feet 
Pays Plat River “ 130 fect, be sy 6 feet 


As these would be passed at a low level, the oxpenso of bridging would be com- 
paratively light. 


Quantities. 


Tho following are the approximate quantities in cubic yards of banks and cuttings 
for the distance of 117 miles from Peninsula Harbour to Red Rock, also lineal yards 
of tunnels: 

Embankments, cubic yards, 3,443,860 per mile, equal to 29,434 
Cuttings oh 2,779,350 .: equal to 23,755 
Lineal yards of tunnel, 13,350........0cceeeee. ....oqual to 74 miles 


Dake Helen to Lake Nepigon. 


The country between the northern end of Lake Helen and the most southern bay 
of Lake Nepigon (a distance of 15 miles) is intersected at 11} miles from Lake Helen, 
by w narrow ridge, running in an easterly and westerly direction between two Jukes. 
The outlet from the northern lake is into Lake Nepigon, and that from the sout ern 
into Lake Helen, from thence into Lake Superior. The distance between these 
lakes is 1,500 feet, and the difference in thoir level is 47 feet. This ridge is passed 
by a tunnel 700 fect long, on a gradient of 64 fect to the mile. 

The rise from Lako Helen to the lake at southorn side of the ridge is 230 feet, 
in 114 miles. On account of the undulating character of the country it was necessary 
to keep in tho valley of the river, which rises in the latter lake, and flows into a 
a second lake (situated between 8 and 10 miles on plan). The level of this lake is 
220 tect above Lake Helon; from this second lake the river has a rapid descent. 
Tho lake north of the dividing ridge is 280 fect above Lake Helen, and is about two 
and a half miles in length ; along the eastern edge of this lake the line runs to the 
northern extremity ; from thence along the valley of the stream to Lake Nepigon, a 
distance of about a mile. Tho district selected is the only practicable ono for a line 
connecting Lake Helen and Lake Nepigon. 


General Direction of Lines. 


Leaving Lake Ifelen, the line runs in an almost northerly direction for the first 
fivo miles; from this, running casterly about N. 45° E. to the head of the third lake, 
(14 miles on plan), from thence N, 40° W. for about a mile, to the head of the bay, 
Nepigon Lake (15 miles on plan). 

The line crosses the river five times in tho first eight miles from Lake Helen. 
Tho first crossing is about one-fourth of a milo from Lake Helen ; the span is 50 fect, 
clovation 23 fect; the line from this keeping the cast side of the rivers to crossing 
No. 2, at ono mile; the span 50 feet, and elevation 35 feet; the line from this 


_ keeping the wost side of the river to crossing No. 3, at 34 milos, the span 50 fect, 


clevation 55 foot; tho line from this point to next crossing cuts off a bend of the 
rivor, crossing No, 4 at 5 milos, the span 50 foot, elevation 65 foot ; the line keeping 
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on the west side of the river to the 5th crossing at 7} miles, the span 50 feet, 
clevation 10 feet ; from the latter point the line skirts the two lakes up to the tunnel, 
at 11{ miles; to this point the profile shows a light section in banks and cuttings, 
The river crossings are rather heavy, on account of being obliged to 
keep the line on the level of the top of the banks of the rivers, 
the banks being extremely steep, and their formation clay and sand. From 
11} miles, where the line passes the summit ridge by a tunnel 750 feet in length, up 
to 15 miles at Nepigon Lake, the amount of work would be comparatively light, and 
the line throughout favourable as regards curvatures, 

From 15 miles at the southern end of the bay, Nepigon Lake, where the instru 
mental survey terminates, | made an examination of the castern side of the bay 
with the view of carrying the line on to tho high ground where the surveys have 
already been carried out from the railway, I found that fora distance of 34 miles from 
the head of the bay, perpendicular cliffs of from five to six hundred feet above the lake 
skirted the bay, a footing, however, extended at the bottom of this range of cliffs, of 
a width varying from four hundred feet to half a mile well adapted for railway 


construction. After continuing along the edge of the bay for a length of five miles, 


the River Kouisctshtan is arrived at, flowing from the N. B. It would be necessary 
to follow tho valley of this river for a distance of about five miles to arrive at the 
summit, or level tract of country, lying to the east, the height of which above Lake 
Nepigon is about 360 feet. The only difficulty as regards railway construction along 
this valley would be in obtaining practicable grading ; my opinion is that seventy 
or eighty feet to the mile could be obtained. 


I remain, Sir 
Your obedient, &c., 
THOS. JEFFERSON THOMPSON. 


SANDForD FL LEmina, Esq., 
Engincer in Chief, 
Canadian Pacific Railway. 
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Summary of the three Sections of 40, 40 and 37 miles in Length, North Shore of Lake 
Superior, (Approximate.) 
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312 GF Se Se heen ie & 2 “f 
A ipti — = | be | Beet oe | & 
wm , A (Description of Work.! “a! o aa) a A. ae oe ee 
a 6 3 8 § a) ree woa | ke 8 
oO; ° oa ee SE wal gees Reems | =) 
6 | os a © ee te S45 | 982 |No., Span 
ZA\lAs 4 =a) fa | | 
—_ |_| > fe en Ne meet: Semana ites ST os eee oreenes ee 
1 | 40 |Banks, cuttings and | | | | oulgn 
ERAREI HL Sicha cdevecss 1,568,000 | 1,024,000 | 5,717 | 29,200 | 25,612 | 3; 2,600 | £3 
| =the 
2 | 40 do ...| 1,259,000 | 1,361,000 | 6,333 | 31,475 | 34,025 Jos! cceeceeees 8s 
| av 
3 | 37 | do --| 616,860 | 394,350 , 1,300 | 16,672 | 10,658 ven atet ee ee 
See OR —, Les eel ak hen kat ae OREN RD Eee ce 
Bd ice TOURING. crac stnus 3,443,860 | 2,779,350 | 13,350 | 29,434 | 23,765, | 3} 2,600} 9° 


a ne re 

75: miles of heavy work. 

42 do light do 

75 do tunnel. 

The cubic quantities in embankments and tunnels combined, may be assumed to 
represent the total number of cubic yards necessary to be moved to construct tho road, 
viz., embankments, 3,443,860; tunnels, 400,000; total, 3,843,860 cubic yards. 


THOS. JEFF. THOMPSON. 
March, 1875. 


Ist Section of 40 miles, North Shore of Lake Superior. Summary of Quantities, 
(Approximate. ) 
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2np SeEcTioN, from 40 to 80 miles, North Shore of Lake Superior. Summary of 
Quantities. (Approximate.) 


t 


! 
| 
| 
} 
i 
| 
A 


6,333 


: ms 0 a 
2 2 3 a ay aos BOE | - Viaducts. | 
é Pa SE. Be | get) fee : 
‘= ( Description of Work,| "2 ae ehG able ae | of, A 
=: 2 8 | $36 | ge | 92:3 | Se-5 |Height.| Span. a 
a ES ;n o| 8 aqe | fae — ze 
é | cs | “4 gO; EF 8 | Feet | Feet. 
$ FE | 
| | | | 
35 Bt heavy work a 
(60k) oiticad cali 1,204,000 | 1,171,000 | .... sess 31,475 | 29,276 S | b: 
' wo oO; 
5 miles light surface ac yes 
TE) Bye peep webiedl oS Saad ay entiplytiihed Aa iaiC ove hte iN My ha a | + 
4 
! in - 
13-6 miles tunnel .....6..'sesseeee pease 190,000 | 6,333 sav) 4) 150 Py Aa 
hy Es TE PRES PSE OTE eae a Ba 
z, | ORM 


40 pa sessarees serves 1,259,000 | 1,361,000 mae 34,025 


3rp Sxction, from 80 to 117 miles, North Shore Lake Superior; Summary of 
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Tho excess of bank ovor cutting arises from a long length of bank (surfaco line) 
having to be constructed from side-cutting. 
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APPENDIX P. 


REPORT ON SURVEY OF TITE PORTAGES ON THE RED RIVER ROUTE, MADE IN TUE YEAR 
1875; BY MENRY I. MORTIMER, 


CANADIAN PaAciFic RAILWAY. 
Orrawa, 28th January, 1875. 


Str,—According to instructions received from you, I made the surveys of tho 
different portions of the Red River route, and now lay before you the result of my 
work. 

I left Fort Garry on the 16th of September, and proceeded by stage along the Dawson 
Road to tho North-West Angle, a distance, of 120 miles. Regarding this portion 
of the route, at least 60 miles of the road is in bad repair, and will have to be lifted 
at least two fect above its present level. The greater part being through “ muskegs” 
or deep swamps, it will require large sido drains. Timber is not very abundant for 
“corduroying,’ so that the repairing of the road will be expensive; portions of it 
are through ballast hills far apart, consequently the haulage of wooden matcrial 
and ballast will increase the cost of repair. 


Lake of the Woods and Rainy River. 


Leaving North-West Angle I took the steamer “ Lady of the Lake” and pro- 
ceeded across the lake and through Rainy River to the Long Sault. These waters 
are suitable for steamers of considerable draught. From this point, upwards, tho 
navigation is not available for large steamers. At first it was thought that tho 
rapids of the Long Sault and Manitou could be overcome by the steamer plying on 
the Lake of the Woods, but it was found that a defect in her engines would not 
allow of her running thom. 


Long Sault and Manitou. 


In order to enablo the steamer to overcome these rapids, it will be necessary, in 
my opinion, to make an excavation of about 200 fect in length in the bed rock, and 
to clear the channel for about 400 feet from the large boulders. I think the greatest 
depth of rock to be excavated would not exceed four fect, and in removing the 
boulders no great expense wonld be incurred. For the excavation, it is probable some 
kind ofa dam would be required. The Sault rapids occur at intervals for a distance 
of two miles; the total fall I have estimated at about six or seven feet. 

The Manitou rapids are the next impediment; they are short, falling suddenly. 
Unfortunately the better channel lies on the Amorican side, but a good one may be 
had on the Canadian shore by excavating about 300 lineal feet of rock; this excavation 
in some parts may reach five feet. 

It is very desirable that these works should be thoroughly complete, as this is 
the keystono to the uninterrupted navigation from the North-West Angle to Fort 
Francis, a distanco of 130 miles; it can bo obtained, however, only by considerable 
expenditure. Testimate the fall of the Manitou rapids at about six fect. 

Tho Rainy River from this to Fort Francis is wide, very direct in its course, and 
of good depth. ‘ 


es ER RET A ETERS NNN OE COE LIES LEN RTI N SORE RLY 


: e 


Prat ssa a an Pi ing wm 
a Mi 


os Mine hat Orta ; oe 
' ‘ i he’s 
oe iL “= 


¥ 
- 


. a = 


i ays fh * al ay hae! 


rd, Fite 
ty my ny i 9 Ves A 


lonwaas 


bs ee 


dh Wo expen ia at cad) 


sg Nu hoc ek 


SAY en hes rormat se he eat Soran lage. | 
a >) “nail agroriy lod) AOtA ‘wae 
on er jill so Hommel oldesainanen Yo eromasta vot eldailineg O4m at hs 
P tat Ud ae des ihe Taian yr oct eldaliew: don i) nolinghnadl! 07s 
i as 72 over o wo) Dldod sotieell Ima Jhi% ada adi Yo a .) D ee 

ton Siew aonlgag tot nt jovlah & add ipnat enw J) dnd ebpo'W ot Io lake mi) 
«edd galt sed te wolle 


wero ham Vay qed.” | ; 


aj a. ol Slew 7 zbiqn: segs gerohyov0 2 aentcade oft ohiang of mhig a! {4 
haa, FO LOC) Ot? at Aegitol hi fev DOS Jnode io neitav ens no alent of imemigd YO” 
dav errs od? Apt? '  emblomd ayvent ot quel? ied 902 Jueda Wh tonseuis of? ele of - 
ans wi rOmme dr ene | dnl oe boating do hinovwe fuadupveske cul of aieds to diqeb q 
cous citedoweel 3 nolhevaens ody 904 teria) od bingw oanqee Save on eto ye ie 
ogatiuily a wi frriolnd te sem ebiqen Mend olT otingo: od Oinow snak nto baht : 
Jost oor ne vo din teodn le hotentitee owed Tal faded oft fein’ ows Tn 
Sakti ya Sede coe eal eam iboqel igo ald oye ehiqar polthell adT wre 
ik “Une omy Prete # tied polit neti A eff, ne wall lonaads iolied off ylotonudidiod ua 
Aoilionwomeeldd | Sort jo doy! unt] 008 doodle gaitarnsne vi nels coibangd ond no hed Te 
dott ork Monat yar srwg amod al 
mali oo olbelay e © wisprernild nal, bepnle eolpeye amod? Tedd oidraleah. yw a) 81 Feel 
PAK od alyind tae Woilteo oft genet weolies end bog mevatini ne ef onobeyent walt : 
pidiinitaane Ya oglen caewtreyl bardatdo: of yer dt peptic: OFT Yn oregilh a sional /4 
tawlt cls Downes dai ablaat any ie fist. nal iienbdes T sreiibang ae 
Lang yoervrio? ale ni dood ve Oulw af elo atte a? at moat wii yniotl_ od¥ 1a 
fl hoon te . 


Fort Francis Portage, No. 1. 


This portage is on tho Rainy Rivor; the length is 470 feot, the difference in lino 
of the waters 23 feet 4 inches, 

Respecting Fort Francis, cither of two plans may be adopted, the one tram- 
way, the other a system of locks. It will depend upon the amount of freight and 
pasrengers expected to be carried through which ought to be ured. I think the lake 
facilities at the Shebandowan end, even when improved, would hardly justify the 
expense of putting in locks. Should the traffic hereafter inercase to such an extent ag 
to make it an object to use locks, I believe it would pay, inasmuch as it would allow 
the steamer plying on the Rainy ake and the Lake of the Woods to have unin- 
terrupted navigation from the North-West Angle to Kettle Falls, a distance of 175 
miles ; this will depend on the amount of improvement on the east end. 

Five miles above Fort Francis, at the entrance of Rainy Lake, are two rapids, 
the lower of 11-inch fall, the upper of 1 foot l-inch. The Rainy Lake steamer docs 
not run below these rapids, freight and passengers being carricd in boats, which are 

» hauled up into the lake and then transferred to the steamer. Mr. Fowler, of the Fort 
Francis sawmill, informed me that ho intended extending his dam further across the 
falls this winter ; this, with adouble boom from the Island to a pier in the river, would 
s0 contract the water discharge as to raise Rainy River to the level of Rainy Lake, 
or sufficiently to allow tho passago of tho steamer from Fort Francis to Kettle Falls ; 
this distanco is called forty-five miles. 


Kettle Falls Portage No. 2. 


This portage is 1,312 fect in length; the fall in the river being cight fect nine 
inches; the line is straight from one pier to the other. The first part of the channel . 
in Lake Namoukan is exceedingly tortuous, and I have it on Mr. Peither’s authority 
that the water route can be greatly shortened by running a mile portage from a bay 
of Rainy Lake into Lake Namoukan ; this will do away with fifteen miles of water 
communication and only entail threo-quarters of 2 mile of tramway extra; the 
proposed tramway as shown being one-quarter of a mile. 


Nequaquon Portage, No. 3. 


This portage connects Lakes Nameukan and Nequaquon, and is 19,200 fect 
in length or 3} miles 240 yards. Lake Nequaquon lies 71 feet 4 inches above 
Lake Nameukan, I was able to get a very good line on this portage in a good diree- 
tion with easy grades, in fact I believe this is the shortest and most feasible route 
between the twolakes. I would advise the use of locomotive power on this portage, 
inasmuch as it mostly lies through swam p, and it would be a matter of great difficulty to \ 
maintain aroad for horses, also, it would take a much smallor staff. to work an engine 
than the present haulage system. Proceeding up Lake Nequaquon we enter River 
Maligne. There is an exceedingly sharp turn immediately upon leaving the lake; a 
channel 400 feet in longth will have to be dredged, the remainder of the river being 


good. This work will secure the navigation to the Island portage. 


Island Portage, No. 4. 


_ ‘This portage is only a rock standing out in the River Maligne, the length is 250 
foot and tho fall is 19 fect 6 inches, Mr. Dawson’s first idea was to put in such a dam 
as would raise the water sufficiently to rondor it navigablo to the dam at tho foot of 
Sturgeon Lake. Tho dam proved insufficient, and Ido not believe it can be made so as 
to overcomo the use of a portage bolow Sturgoon Lako dam, thore being a fall of 30 
feet between the two dams, ‘ 
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Maligne Portage, No. 5. 


This portage, situate on tho side of the Rivor Maligne, is 5,450 feet long, or one 
mile 56 yards in length, tho fall in tho river for this distance being 22 fect. The 
tramway proposed runs along tho edge of the rivor, and is very casy of construction. 
To substitute a canal for a tramway here would, bo a matter of large outlay, the 
surface being rock of a very hard nature. 


Deux Riviéres and Pine Portages, Nos. 6 and 7. 


The length of theso portages is 19 200 feet, or 34 miles and 240 yards. They 
spon shi Lakes Kaogosikok and Sturgeon, the fall from the former to the latter being 
115 feet. 

From my exploration, I found it more advisable to throw these two portages 
into one, than to have three transhipments, as is the case in the present route. 
Nothing better than what the plan shows can be obtained, as [ have had the ablost 
assistance in exploring this portage, and no trouble has been sparel to get the best 
posible route. 

I would recommend the employment of locomotive power, as a large portion of 
the road would have to be trestled. There would be great difficulty in obtaining a horse 
road, and the grades are more than horse power could overcome. 


French River. 


The navigation from Lake Kaogosikok to French Jake is carried th rough the 
French River. Tho channel is about two milos long, very tortuous, and although 
navigable for a barge of 50 tons burden, I do not know whether they would be able 
to tow two or threo boats of the same tonnage without accidents happening by 
collisions with the banks. A channel can be cut in lieu of this river, the length of 


which would be about one mile; probably about one-third of the old river bed would 
be available. 


French Portage, No. 8. 


This portage connects French Lake with River Windigoostigan, the length being 
15,600 feot, or 27 miles 369 yards; tho fall from tho lattor to tho formor is 110 feck 
9 inchos. I am not certain that the line I havo adopted is the best one that can bo 
obtained. My timo being vory limited, I was not able to try a lino down by tho 
river, but I do not think it would have boon successful, as the fall in tho River Win- 


digoostigan is immodiato, and drops about 80 fect in a half mile. The stecp inclines 


at the cast ond may bo avoided, but the line would bo lengthened 14 miles. Naviga- 
tion would then start from Lake Windigoostigan instead of from the river, 


Brulé Portage, No. 9. 


This connects Lakes Windigoostigan and Baril. I would propose for the working 
of this portage the construction of a canal from Lake Windigoostigan to the foot of 
the hill, connecting with a tramway worked by water power, to overcome the steep 
ascont to Lake Baril. Tho longth of the canal would bo 1,870 feet, and 650 fect of 
tramway. Lake Baril is 47 feet 2 inches above Lake Windigoostigan. 

This latter I have beon informed, has considerable depth of water; itis long and 


narrow, and at ono place nearly resolves itself into two lakes. A bar of mud stretches 


across these narrows. Probably 600 lincal feet of channel dredging will be required 
hero, the average depth, as near as I can estimate, being six feet. 
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Baril Portage, No. 10, 


This portage connects Lake Baril with Lac des Mille Lacs, the differenco of level 
between the two being two fect nine inches. Lake Baril is the highest. By raising 
Mille Lacs, a canal can be constructed between the two lakes, and a continuous stretch 
of 30 miles obtained. I do not think there would be much difficulty in draining 
Milo Lacs to the required height, nor would much land be laid under water, the shores 
boing high and rocky. About two thirds of this canal would be in clay with boulders 
and the remaining third in rock; the excavation, however, will not be very heavy. 
The length of the canal would be 1400 fect. 


Height of Land Portage, No, 11. 


This portage is botweon Lac des Mille Lacs and Lake Kashabowie. There has 
been a channel cut from the latter lake into 1 small lake called “Summit Pond,” 
altogether through marsh. Some time after being made it closed in. However, had 
short piles been driven into the banks they would havo stood; there is plenty ot 
timber for this purpose; this pond at present is one foot seven inches above Kasha- 
bowie. Should Mille Lacs be raised two feet nine inches, the difference of level 
between it and Kashabowie, will be 8 feet 4 inches. 

A canal could easily be cut from Summit Pont to Mille Lacs, with one lift of the 
above height. At the placo where the chamber is shown on tho plan there would be 
some, rock cutting, all below it would bo clay, and a considerable portion next the 
Summit Pond would also be clay. 

Tho length of such canal would be 4,650 feet, including the opening of the old cut. 

If a tramway is constructed, the length of it will be 5,640 feet, or one mile 120 
yards. 


Kashabowie Portage, No. 12, 


Between Lakes Kashabowie and Shebandowan. ; 

The linc adopted by Mr. Dawson is probably the best that can be obtained on 
this portage, so I have followed close to it. The difference of lovel between these 
lakes is 32 feet. f 

Mr. Dawson is of opinion that Shebandowan can be raised to the level of Kasha- 
bowie; this would lay a large tract of country under water, would also be subject to 
innumerable leaks, and if I am not mistaken, Mr. Murdock told me, would materiaily 
interfere with the extension of the Thunder Bay Branch. The tramway, as on plan 
will be 3,800 feet, or nearly three quarters mile. 

The road from Thunder Bay to Shebandowan is better known to Mr. Hazlewood 
than te me. When I passed over it, it was covered with snow. 

From my own personal observation and from conversations held with the late 
contractors, I have ascertained that it is not possible to convey 6 tons of freight each 
way daily over the road as it now stands. There is no accommodation whatever for 
passengers ; the wharves are too small and unfit for any extended traffic. 

The freight boats are in the most dilapidated vondition, and I fear few of them 
will out-live next season’s service. 

The tugs upon Rainy River, Lake Nameukan, River Maligne and Sturgeon Lake 
are mere playthings, and are not capable of towing a barge 25 tons burden in any 
but tho finest weather; the slightest raise of wind prevents thom from putting to sea. 

On Lako Nequaquon there is a good tug boat, but no large barge. 

On LakeKaogosikok, thore is also a good tug boat and a new large barge about 
40 tons burden. 

On Lake Windigoostigan there is a small but good tug boat, and a new barge of 
40 tons burden is ready to be launched. 

On Lake Baril there is a small tug and a largo barge. 

Oa Lac dos Mille Lacs there is a good tug but no barge. 
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On Lake Kashabowie there is a large tug and barge. 
On Lake Shebandowan there is a large tug; Iam not aware whether thero is a 
Mavol barge or not. ; 
aising _ All of these lakes are supplicd with smallor boats, but they have fallen into 
trotch disuse since the introduction of the barges. 
Sains There is not one covered passenger boat on the whole route, and travellers are 
hres exposed to every inclemency of the weather. 
uldors } You may judge from these facts the amount of plant that would have to be pro- 
+ | cured, and the buildings, wharves and stores which must be erected to put this line 
YY: D2 in a condition to carry 100 tons of froight with a proportionate number of 
\ passengers per day. 
! The maintenance of such a large fleet of tugs and barges to carry this amount of 
* froight will bo a most serious item; also the number of men required for transhipment 
ro has will be very considerable. 
Pond.” I trust you will be ablo to glean from this report and the accompanying plans 
or, had and profilos the information you require, 
nty ot | I am, Sir, 
sha- . r 
oe : Yours respectfully 
| ; HENRY I. MORTIMER. 
i SANDFORD I'Lemina, Isq. 
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Fort Francis. | Ft. in| 
SEDO BAINS FV BE ce sg.c.ccanckes onsecarey eaerhes 470 feet, Tramway ......06 secre 23 4 | 
| 
Kettle Falls, ' | 
2 |Rainy Lake to Lake Nameukan...... ... ..- 1,312 feet, COME speecesreescie 8 9 | 
Nequaquon. | 
3 |Lake Namenkan to Lake Nequaquon ...... 34 miles, 240 yards, reas! | 
' WAY sessescsveee bideariastess ‘ th 4 | 
| Island. | 
4 |River Maligne ...........606 desseviausckyue eesuaiuee | 250 feet, Tramwiaty 2.4... sooo. 19 6 
Maligne. | 
5 River Maligne se.csscrecsese+ soreense MESES: wee] 1 mile, 56 yards, Tramway.. 22 0 | 
| Deux Rivieres and Pine. | | 
6& 7 ‘Sturgeon Lake to Lake Kaogosikok ........{ “ 34 miles, 240 yards, Tent | 
WAYiressssevscctsiveniaosss us o| 
| French. | | 
8 French Lake to River Windigoostigan... 23 miles, 360 yards, Tram-| © 
WAY ..rceceee vovvevees sooner 110 9 
| Brulé. | | 
9 |Lake Windigoostigan to Lake Baril ........ abs feet, Canal and Tramway 4q 2 | 
Baril. 
10 {Lake Baril to Lac des Mille Lacs ........0.. 1,400 feet, Canal | Mita Weiss 2 9 
Height of Land. ' | 
11 |Lac des Mille Lacs to Lake astatbwiel! aed feei, Canal. | Lise 
Kashabowie. | 
12 |Kashabowie Lake to Lake Shebandowan../3,800 fect. sbeleess tues 32 0 
TOA asi vressesee ssvsehds sa UNEshS Uncesviel 14 miles, 
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g the chiof works required in bridging 


YELLOW Heap Pass to WappIN@Ton Harpour. 
Bill of Works. 
Sink CE LACG tat ee 7,750 (acres 
NRC NL tooled we bee ler iG 250 « 
alae crane 4 toned ary ap 220. « 
Solid rock Spe NSN Saetinitiepirs iol mes adda 3,335,000 ce. yds. 
Loose rock ee) Brae Re Re ‘ 657,000 « 
Karth excavation........ bet ABs bee ceasbnererhastc dv 26,283,000  « 
race eater eae amenverel eaten seuecn aa Beye 236,000 1. feet - 
Bridge ba age meee an Slant ge pee ret 4 spans 
do 200 OT data etches as Vis baie A a 
do 150 OO dade nit tected, Mati, Soret 
do 125 Oe ere BN ie oleh aS 
do 100 My oN dt ort ie 62 «& 
do 80 LL sea ME RC Oy ast 
do 60 OO aici at Hh ek aa bins 
do 50 ye ee meaitnaieg ip lees 
do 40 CE caahe nacrincahenc tnt ales aber 
pps tis aap liineeeeandbeh a acIA cage oS 100,000 58. feet 
Line pL i so eae a aoa ald oe ‘ 8,200 1. feet © 
do po <7 Lowell ae aia te ; 2,250 «& 
Water tunnels, 20 feet UIA CLON oss un es, ste, : 800 & 
do 8 do bree ssrae enna. 640 « 
do 6 Prelim aarre cee alnttasie 4,050  « 
MESONTY, (CHIR ay eee ae sey 81,850 ¢. yds, 
Ey thal Wa Witagie ant etic eck 109,250 « 
AME Psteha ered Bernat es Be _ 28,000 « 
Rip-rap (hand-laying face of rock embankments, 

9,000 cubic VEPGE De ch opasiestenrs aah shies ogesber 100,000 « 
Crib-work protection, 12 fect to 15 feet high...... 16,000 1. feet 
do do 6 feet to 10 feet Bigth: sis 26,000 « 

Timber for boam culverts, 16 inches by 12 inches 7,250 0 «© 
do do 12 inches by 8 inches 21,300 0 « 
do do 16 inches by 8 inches 13,550 9 « 
do do 


16 inches by 6 inches 7,100 «& 
allow 


. 6, surveyed from the Yellow Head Pass to 
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APPENDIX R. 


NOTE ON TifE ECONOMIC MINERALS, AND MINES OF BRITISH COLUMBIA, BY GEORGE M. 
DAWSON, ASSOCIATE R.8.M., F.G.8., OF TIIE GEOLOGICAL SURVEY OF CANADA. 


Beyond the elevated western margin of the Great Plains, and intervening between 
it and the Pacific Ocean, is a region which may be characterized as one of moun- 
tains and disturbed rock formations. This runs north-westward and south-eastward, 
with the general trend of tho coast, and is divided into two subordinate mountainous 
districts by an irregular belt of high plateau country running in the same direction. 
South of the 49th parallel, this region, from the Rocky Mountains to the Pacific, in 
various parts of its length, has been found to contain valuable metalliferous deposits 
of many kinds, and already appears to be the most important metalliferous area of 
the United States. In the Province of British Columbia is included over 800 miles in 
length of this mountain and plateau country, with an average breadth of about 400 
miles. North of the 49th parallel, the Rocky Mountains are now known to extend 
to the Peace River, and even further northward, to near the mouth of the Mackenzie 
River, and to maintain throughout much the same geological character with that of 
their southern portion. The Purcell, Selkirk, Columbia, Cariboo, and further north the 
Ominica Mountains, may be taken collectively as the representatives of the Bitter 
Root Ranges of Idaho. The interior platean of British Columbia represents the great 
basin of Utah and Nevada, but north of the southern sources of the Columbia this 
region is not self-contained as to its drainage, but discharges its waters to the Pacific. 
The Cascade or Coast Range of British Columbia, though in a general way bearing the 
same relation to the interior plateau country as the Sicrra Nevada Mountains of Uali- 
fornia and the Cascade Mountains of Oregon, forms a system distinct from either of 
these. The uplift of the Siorra Nevada antedates that of the British Columbia moun- 
tains, while the Cascade Mountains of Oregon are described by Professor Leconte and 
othors as chiefly composed of comparatively modern volcanic materials, which scarcely 
occur in the main ranges of the west coast of British Colambia. The parallel ranges 
of Vancouver and the Queen Charlotte Islands, may, as far their structure is yet 
known, be included with the Coast Range of the mainland, 

In British Columbia, a belt of rocks, probably corresponding to the Gold Rocks of 
California, has already been proved to be richly auriferous, and I think it may reason- 
ably be expected that the discovery and working of rich metalliferous deposits of 
other kinds will follow. Promising indications of many are already known. With 
a general similarity of topographical features in the disturbed belt of the west coast, 
a great uniformity in the lithological character of the rocks is found to follow, so that 
while a comparatively short distance from south-west to north-cast may show con- 
siderablo lithological change, great distances may be traversed from south-cast to 
north-west and little difference noted. In British Columbia, so far as geological 
explorations have yet gone, they have tended to show a general resemblance of tho 
rocks to those of the typical sections of California and the Western States, and 
though metalliferous veins, individually, are very inconstant us compared with rock 
formations, belts characterized by metalliferous deposits, and dependent on the con- 
tinuance of somo set of beds, are apt to be very much moro constant. 

In the discovery and development of her minoral riches, British Columbia labours 
under many disadvantages, chief’ among which may bo mentioned tho comparatively 
short timo during which the country has been settled, with the inaccossibility of tho 
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known mining regions and cost of labour and supplies. In addition, a great part of 
the country is densely forest-clad, and the surface much encumbered with glacial 
drift, which, though often tending to produce a more fertile soil, conceals the indica- 
tions to which tho prospector trusts in more southern latitudes. 

All these circumstances tend to retard the development of British Columbia as a 
mining country, It is slowly advancing, however, and it is my opinion that, when 
the country is opened up and the cost of labour and supplios lessened, it will be 
found capable of rapid development, and may soon take a first place as the mining 
Province of the Dominion. It must not be omitted to state that, in one very impor- 
tant particular, the rocks of this part of the Pacific Coast differ from those further 
south—the eretaccous series changes considerably in its charactor, and at the same 
timo becomes coal-bearing, furnishing the fuels mined at Nanaimo and Comox. 

In the following pages I have endeavoured to give a somewhat systematic, 
though brief account of the mineral resources and mines of British Columbia, apply- 
ing where necessary to the published Memoirs of the Geological Survey, and entering 
into somewhat greater detail with localities of which no published accounts are yet 
accessible :— 


Gold. 


It may, I think, be said without exaggcration, that thore is scarcely a stream of 
any importance, in the Province of British Columbia, in which the “colour ” of gold 
can not bo found. The discovery of gold, first made known in 1858, led to the great 
influx of miners of that and the following year. Gold, thus the first cause attracting 
attention to the country, has ever since been the chief factor in its prospority. 

The annexed tabular statement shows the annual yield of gold from 1858 to tho 
end of 1876. As no official record of the gold export has been kopt, the only means 
of arriving at an approximate result, isto add to that actually known to have been 
shipped by the banks and express companies an estimated amount to represent 
that.carried away in private hands. A great part of the gold leaving tho country, 
unrecorded, is carried away by Chinamen, and a portion goes from the Kootenay 
district, without reaching Victoria. 

When in Victoria last winter, with the kind assistance of Mr. C. Good, Deputy 
Minister of Mines, and by reference to the various benks, [I revised these figures, 
which had been variously given by different authorities ; and, I think, though not 
absolutely correct, they may be accepted as boing as noar the truth as wo are, now 
likely to attain. Mr, Good has added to the figures in the table, from his books, the 
number of minors known to have been employed, and calculated the average yearly 
earnings of each man, giving the very high genoral average of $658 per annum. 
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Taner from the Second Annual Report of the Minister of Mines of British{Columbia, 
showing the actually known and ostimated yield of gold; the Numbcr of 

Miners employed ; and the average earnings per man per year from 1858 to 

1875. [‘lo which is added the known and ostimated yield of gold in 1876.] 
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Amount actually laaa one-third more, 


known to have estimate of gold peeuce of Average 

Year. been exported carried away in Total. Miners |yearly earnings 
by Banks, &c. private hands, employed. per man. 

es Tinea VOOR, phorshey, cknaqyingy UN cam Mae @. —— annie 

1858 $ ‘ $ | $ ' $ 
(6 ee 390,265 | 130,088. | 520,353 3,000 173 
TREO A sheet aes 1,211,304 403,768 | 1,615,072 4,000 403 
1860 ....ce00- ove eee 1,671,410 | 557,133 2,228,543 4,400 506 
WRU aks des | 1,999, 589 666,529 | 2,666,118 4,200 | 634 
wpe }}—saeron | yemntso | asso {igh | 
) 

LEGAL. 2,801,888 | 933,962 3,735,850 4,400 849 
LEAB ast evacicates 2,618,404 | 872,801 3,491, 205 4,294 813 
1866 ...006 seseseeee 1,996,580 665,526 | 2,662, 106 2,982 893 
hy pe pe 1,860,651 620,217 2,480,868 3,044 | 814 
LegRIDY, Les 1,779,729 593,243 | 2,372,972 | 2,390 | 992 
1869.....000 seoees 1,331,234 443,744 1,774,978 2,369 749 
SOG eccsce cist 1,002,717 334,239 1,336, 956 | 2,348 | 569 
IST occas ta: 1,349,580 449,860 1,799,440 2,450 734 
{OTAUNAS. 1,208,229 402,743 1,610,972 2,400 671 
1ST Dish capes 979,312 326,437 1,305,749 2,300 567 
1814 <csscces! as se 1,383,464 461,154 1,844,618 2,868 | 643 
SRN ee nee 1,856,178 618,726 2,474,904 2,024 | 1,222 

AOTC Si ovics! 1,339,986 446, 662 | 1 TEC ORS TI a viceesioertstectesentatcasnns 

| | 38,166,970 | 
' a an tie plage i sjomsealen Seals 5 
Average number of miners employed yearly.....s+ -srerseerrseee sersereee sonnersee sesennens 3,220 


Average earnings per MAN, PC@ YCAL.. seca cesereeens ceecce | seeeesceeenenee ceseneeee sernseess 
Total actual and estimated yield of gold, 1858 to 1875..... s:.sssscesesseeseee $38,166,970 


Adding the product of 1876, the whole amount of gold exported from the Pro- 
vince, in eighteen and a half years, is computed at $39,953,618, or stated in round 
numbers, forty millions—a very remarkable result from a colony, the total European 
population of which will probably not average during the same period, 10,000. 

Tho gold yield shows a fluctuation from year to year, which is due not only to 
the uncertainty of the deposits worked, and number of miners employed, but depends 
also on climatic conditions, Thus the decrease of 1870, as compared with 1875, may 
be attributed in the Cariboo District to the great quantity of snow falling on the 
mountains during the preceding winter, and more than average rainfall of the sum- 
mer; circumstances preventing the clearing of the deep claims from water till late 
in the season. In Cassiar the unfavourable spring prevented the miners from reach- 
ing their claims till late, and heavy floods impeded their operations during the summer. 

The gencral distribution of alluvial gold over the Province may indicate that 
soveral different rock formations produce it in greater or less quantity, though it is 
only whore “ coarse” or “heavy” gold occurs that the original auriferous veins must 
bo supposed to exist in the immediate vicinity of tho deposit. Colours, as the finer 
particles of gold are called, travel far along the beds of the rapid rivers of this coun- 
try bofore they are reduced by attrition to invisible shreds; and the northern and 
othor systems of distribution of drift material have, no doubt, also assisted in spread- 
ing the fine gold. The gold formation proper, however, of the country, consists of a 
series of talcose and chloritic, blackish or grecnish-grey slates or schists, which occa- 


e 
a et nh i 


re maak pa rg Oey at cs). | 

ern oa ie * AS re 
i ey aa Mes) acl nx SAAT 5 SRS tind te take Mt 
Vis), igang nicl ck anna et 


4 


a ee 4 aA my whee 9 ty i Ba > er 
pte am m ' ony bai frepien ina tenon 


ni 
f ro | 
iY: 
‘ spiel z 
x abv Te ee 


\s 


Day dng Mak Wt Ele 


. , Vyas oe 
v4, vr Wy Sy a) i 1 Tro — ’ fi 
, 7 ¢ 7 


Th 
Pe Ss ees ieee a ee Se ee ee 2 4 vi 


’ ¥ . 
Shera tmintireiai merry aye Q im Bipods magia te Sedu spiaaed 

sot a ee ee ee eee i . a Ans 29q 2K 0G waUiaEe 4 : 
TIN ae ib FH) baipsvtad sion ae oy as hritey to kote Irstopting !ma leading lapoT 


‘et eet gepl) beavers Mun ky dru alodw oid) OYEe Fe Sooterny odd mitithid . 1 Pe 
itioD nt itede we MER ECC EE da bAinamins of mhoy Ho’ bes addgle ni panty 
timp. tidoted? edlng-s. scot Morne dake sise a keoliion tho! hag ' 
Ot «ij oinag gimme ed? anh Oyttors jon ‘tidadong nie ddldw lo «odiahy 
A syigice Jt yeh al gldfele (oy Ob dae, mort woltaning? © weaile badly biers TE 
nbvineeeo ls Tt Srerolodiw iiealer to rod wl. ban deta? Typo mth lo winialseoan add |” is 
(08 4TP! ® logins we Tet WD anpetsob edt net? -. aitedifhaes atamily ae oala oh 
wi ae Oe wee lo Qkdaup Merny oil od doPbenE oadieal) ald al he luda ad . 
ren wat Snithey vii apt) oom beg oathiw aithesony ol! anhuh miatoenay ae 
veel lew ino) ania GOOD Oi) We ye lanl odd yinbtiovong adeno tonnes =sage fa 
nk Ow Hedin htl heteeeang jninyge oldaniiersdtion oh agian) HY weodnon OP mb 
rountte mA walysh erable way rte) Lede stn, alunesdl creed hoa otal Uipenlaiy «iads cud aL. . ow 
Gl) obarifwed (ai MOTT ate be! oa! ‘mon 5 v4 tii vorilas Ww mci toned iajagh LODiney ofT te Z 
Ne eyed OMe seal a solagry al 3 aaabomn won apo Jewwltlity ferovee an fy 
vem adioe wncriteree liginie oil toads wing bioy, ““¢veal* ww “oemdy " mode lao Th 
“oi wt ne anaalOl) » Jinonab nat? Se, yidiaty ollie toil af tole ct banogann od . ik 
taney Bled Mrmgrry hy beret Olt So abe ol) quota id bevesy Dell xe avi bbe s 10 molting me i 
iain trtevtivon cat! dare : ahwnede cidiafval ef Ollie ty! iwadhey rrp cid) wighed } 
Arriqh at Lojriwen ola ddyoh on sowed labndam fiyty 20 noi inih yo Re alee t6. 
fd ntilenios certnwon edt Yo pwywewed (ogee rotoant bigg od¢T .bhrp ont odd neat 
. vexwm date ywlaidaa se vodate Wiypduinewiy ‘to Aukdonkd obterotde how qepatiad ok 


s 


N 


ngs 


veeeee 


Pro- 
und 
ean 


y to 
nds 
may 

the 
11m- 
late 
ach- 
mer. 
that 
it is 
must 
finer 
oun. 
and 
road. 
ofa 
ICCA- 


Ore 


221 


— seen RES ERE RE aes nn ee ee ne ne 


sionally become micaceous, and generally show evidence of greater metamorphism 
than the gold-bearing slates of California, Their precise geological horizon 1s not 
yet determined, no geological survey to that end having been made; but T am 
inclined to believe that they will be found to oceupy a position intermediate between 
the Lower Cache Creek group of Mr. Selwyn’s first provisional classification of the 
rocks of British Columbia, and the base of the overlying cretaccous or cretaceo-jurassic 
rocks, called in my Report for 1875* the Porphyrite series. If this be so, they are 
probably the Decloetoa equivalents of some of the richest auriferous rocks of Cali- 
fornia. By the denudation of the auriferons veins traversing these rocks, the gold 
has been concentrated in the placer deposits. 

The greatest areas of these rocks appear in connection with the disturbed region 
lying west of the Rocky Mountain Range, known in various parts of its length as 
tho Purcell, Selkirk, Columbia, Cariboo and Ominica Ranges. Other considerable 
belts of auriferous rocks, probably belonging to the same age, however, occur beyond 
this region, as in the vicinity of Anderson River and Boston Bar, on the Fraser, and 
‘at Leech River, Vancouver Island. 

The Cariboo District, discovered in 1860, has been the most permanent and pro- 
ductive. The 53rd parallel of latitude passes through the centre of the district, 
which has been described as a mountainous region, but is rather the remnant of a 
great high-level plateau, with an average elevation of from 5,000 to 5,500 fect, dis- 
sected by innumerable streams which flow from it in every direction, but all cven- 
tually reach branches of the Fraser River. These streams, falling rapidly about 
their sources over rock, descend into great V shaped valleys, and with the lessening 
slope the rock becomes concealed by gravel deposits, which increase in thickness and 
extent till the valleys become U shaped or flat bottomed, and little swampy glades 
are formed, through which the stream passes with comparatively slow current. The 
sloping banks of the streams and river valleys are densely covered with coniferous 
forest, of which comparatively little has been destroyed by fire, owing to the damp- 
ness of the climate at this great altitude. The surface of the broken plateau above 
is often diversified by open tracts, affording good pasture in summer, and the 
whole country is more or less thickly covered by drift or detrital matter, concealing 
tho greater part of the surface of the rocky substratum. 

‘As in all new gold mining districts, the shallower placer deposits and gravels in 
the present stream courses first attracted attention, but with the experience of Cali- 
fornia and Australia, it was not long before the “deep diggings” were found to be by far 
the most profitable. Williams’ and Lightning Creeks have, so far, yielded the greater 
part of the gold of Cariboo. They were known from the first to be rich, but have 
been found specially suited for deep work, in having a hard deposit of boulder clay 
bencath the beds of the present watercourses, which prevents the access of much 
of the superficial water to the workings below. By regular mining operations the 
rocky bottom of the valley is followed beneath 50 to 150 feet of overlying clays and 
gravels, the course of the ancient stream being traceable by the polished rocks of its 
bed, and the coarse gravel and boulders which have filled its channel. In the hollow 
of the rocky channel the richest “lead” of gold is usually found, but in following the 
rock surface laterally, side ground, rich enough to pay well, is generally discovered 
for a greater or less width. The old stream courses of the Cariboo district are found 
to have pursued very much the same directions that their present representatives fol- 
low, crossing often from side to side of the valley with different flexures, and occa- 
sionally running through below a point of drift material projecting into the modern 
channel, but never, I believe, actually leaving the old valley, or running across the 
modern drainage systom, as is so often the case in the deop placers of California and 
Australia. 

As an oxamplo of tho methods employed, and extent of mining operations 


‘roquired to roach tho deep channels, tho Vaa Winkle Mino, on Lightning Creek, 


which is the moat successful now in operation, may bo taken. This mine is briefly 


es 


*Qeological Survey, Report of Progress, 1875-76. OF Fe, ne 


= 


TRS yal i eee. add ve tense dae bi 


i 
’ 1 


@ yy +e) 7 i” 7 t 
AR ei omy Ure . 
a nt ax +o : at 
DTea —e revel | ” ONT es ey rT ] a » APeE> ' . ; — . i) 
bigs salaevn Oey Mat ee ar as 
1 aie 1" rahe sped oe - iy" : Ls A SH Go - : Sey SD = 
fet 4 wipes > le ie aalval ] : ' ; Y 


, oe" i oh. a TA he 9 < $ ¢° 
‘ it pey 
a ‘ , 


i See 
“a ae , 
atu 4 re: ’ J or fee A Le 
» 


1 oe A 


re 


Fy WAI AI 
io onal ae 


Hanes “Yb at it 
if rete aD af abdenod) wile branes ie 
wk. ohS, . copcipnrls batt Binae thnetvesttind’” daft 6 
hal! fips treba Neer kberdiesearos Aber 


» ON putt Mao. elt Yergndive at? sleoiutn ino Wdit6 olawilo at ty geen Of . 
eh) Fite eepisnanhy wl A Chg yall An elses coyo “Wl biaiiovih agftoa  ™ NA 
wa (Em horop jar Poblaels ay Thihe vo frre typ visoul ret to ofa ui wad ittien alodw ‘ 
; omy hati © die ath tn mtebene Malt Yo ry qolonty wh ee if 
Mi tania: hue Mabengtly somata om ihade aft gMottielh yoaaian flay oe Neel nA are J 
Ue. Wh goaa iy ayer ea? Wher dred prtdicvud te Sys eihe det) aesikos sneetin Jitu odd per oA 
3 hind 9 foes) ayetw ils Pedy © ol? agate guolioganw Ji Aiiovend inte <prdl a ay 
eoleu Te Ol Caiioly wll ono cad stow) “\inlagid bap apie aD honey beogry gall hae 2 
Vg fo Moe od. Edel oll) moit toad ew ‘tl loadin) to bhey eeth Yo a q: Nee 
PO OMe Dg aianyob Boral wiabvad np show quab st bésiae vltpinagn lidaot inin sb 
(ons 16 venose taht miata rbutatee: Paripiurieiaw homng ons te ot dada 


an erolicnwy majniin wiiger vil -woled ayahliow' vd 9) valaw fuioluntyens oult Yo 
oR a Ale Bae Yo dest OGL at O8 Areantnd howatlda bi elev ots to molzed ype 
i's talven ming wilt ww eldanond Yutlod raonte drrelrin edt ta eins ol) lovers 
wilfodtely al | duaaadly ati beli® wail Welter wroblend Mare love Ganion oft feu ‘tod 
eval “rrwallol at, fol dupe? Viagen ab biey ta hoot 4 geoit a” ot ladeado qusreolh Yes 
hovtopalh wiletedns. @) New wea nd dgpong doy jemrnyphie yNeratel gut dont 
bane, oy thief) oodivg> eli So vanenon wae ble ad? iAtbiw evel w seers a 4 
rand ViiVe revwnpen Itonouy sted) iw winder) onan aad don we beep inane tia aveéd ef 
cpa Fee eral dagen le si thy (tier of) Yo shia OO hla awed) ally Syfeieairras. vert 
Titer od) einai yar idieheey y davitedmite Try ly hel dtityy @ waotoa dpm yh nelanirt Wileaols 
1 tei) Suitntis wh , wllag bla wld yoives! \Nevtis owiiied 1 veven dad Sunpouls 
hice Opie) Ln treaelg qoah crth o).wen al? nate oF a tet podeys egeniink aebesy ¢ 4 
ahi sed. 
‘item peisln ls iqaeins da: rrohinm® Ahydiivnr otf ve eymare og af, 
abs ye th! ay ih vndelW pa, at? Alenuide avis df abba open vem 
‘oiet at conten wii) roll od ened Polaron a inl woe le vert dest; OAD a Mander 
| eee 


: Be PA: eorryert we winhait ORE (laa gatov act 


= heen 
eek as : | 
Deel te na 
ees ( 71 ” 
i iG ‘ 


AS 


noticed in the Descriptive Catalogue, published in connection with the Geologica 
Survey’s collection at the late Philadelphia Exhibition. 

The claim covers about 2,050 fect in longth of the valley, tho deepest part of 
tho old channel of which had been cleared out to a length of between 1,600 to 1,700 
feet in October last. Much side ground, however, yet remains, and the workings some- 
times attain a width of from 200 to 300 feet, in following this up as far as it can be 
made to pay. The claim yielded the first dividend in December, 1873, $10,000 
having been expended before gold was found in the channel. It has since continued 
to pay handsomoly, having produced in one week gold worth $15,700, and on other 
occasions at the weekly “clean up” sums of $14,000, $12,000, &e. At tho datoabove 
mentioned the total product of gold had amounted to the large sum of $500,964.99. 

In reaching the buried channel a shaft is usually sunk at the lower, or down- 
stream end of the claim, on the sloping side of the valley, where after having gone 
through a moderate dopth of clay or gravel, the slaty rock of the district is reached. 
The shaft is then continucd through this, till a depth supposed to be sufficient is 
atained, when a drift is started at right angles to the course of the valley, and if the 
the right depth has been chosen —cither by rough estimation, or calculation based on 
that required in other neighbouring workings—the old channel is struck in such a 
way as to enable tho subterranean water collecting in it from the whole upper part 
of the claim, to be pumped to the surface by the shaft. On cutting out of the slate 
rock, however, into the gravel, so much water is frequently met with, that the pumps 
‘re mastered, rendering necessary a cessation of work till the dryest part of the season, 
or the application of more powerful machinery. When the drift is not found to be at 
a sufficient depth to cut the bottom of the old channel, it is generally necessary to 
close it, and after continuing the shaft to a greater depth, to drive out again. The 
old channel once reached, and cleared of water, is followed up its slope, by the 
workings, to the upper part of the claim, and where paying side ground occurs it is 
also opened. 

In tho Van Winkle Mine, the average depth of the workings is only about 70 
icet, the lowest shaft being placed 300 feet from the creck, on the opposite side of 


«which the rock is seen to rise to the surface, forming steep cliffs. The water is raised 


to within 40 feet of the surface; when it is discharged into an adit 3,000 feet long, 
Which is also used by other claims. There are two pumps, 10 inches in diameter, 
with wooden pipes, making about twelve four-foot strokes « minute, the power being 
supplied by an eighteen-foot breast wheel. This does not adequately represent the 
volume of water pumped, however, as the ground of this claim is partly drained by 
others lower in the series, in which work cannot be carried on till laterin the season. 
The richest pay is obtained in the rock channel of the old stream, but where this is 
much contracted the force of the water has swept the gold away to those places where 
its width is increased. The harder rocks still preserve their polished and water-worn 
forms, but most of the slates are rotten and crumbling to a considerable depth, and in 
cleaning up in the bottom a thickness of one to two fect is taken out with a pick and 
shovel, and sent up to the surface with the overlying gravel for treatment. In the 
side work, asin the central channel, the greater part of the gold is found lying 
directly on the “bed rock” and only occasionally are paying streaks seen in’ tho 
gravel a few feet above it. The side ground is worked up from the channel in succes- 
sivo breasts parallel to it. The average yield of the part at presont worked 
may be stated at from two and a-half to three ounces to each set of timber; the set 
uncovering about thirty-five sqnare feet of the bed rock, with a height of six feet. 
Tho lowest layers of gravel contain many larger boulders of quartz and slaty 
fragments not much water-worn, which must have come down from the hill sides. 
The appearance being that of deposit by torrential waters to a depth of four to six 


feot in the channel, above which the gravol is generally better rounded, and more . 


evenly spread, though still mixed with little clayey matter. 

In consequence of the unconsolidated nature of the gravel, the pressure on the 
supports of the workings is excessive. The posts and caps of the timbering are in 
somo places only a few inches apart, and the whole of the workings are lined with 
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complete lagging. Tho timber used is from one to two fect in thickness, and consists 
of the spruce of the country, simply barked and sawn into lengths. It costs, delivered 
at the mine, cight cents per running foot, all suitable sizos being taken at the same 
rate. The lagging, which is merely split out, four feot long, five inches wide, and 
two thick, costs seven dollars a hundred picces. With every procantion, tho timbers 
aro frequently crushed by tho pressure, or the uprights even forced downward into 
tho slate. Where large boulders are removed from. the sides, or “slum” is found, 
ay, brush requires to be oxtensively used behind tho lagging, and in many parts of 
the mine the water streams from the roof like a heavy shower of rain. 

The auriferous gravel is raised to tho surface by buckets and rope, with friction 
gearing and water power. 

The whole of the deep workings aro annually filled with water at the time of the 
spring floods, and it is sometimes lato in the summer or autumn before the pumps 
again acquire the mastery. In October last, the following companies on Lightning 
Creek, wore driving their pumps day and night, the Van Winkle being the only 
mine clear of water. 


Costello Claim.—Pump, 12 inches diameter, 9-foot stroke, making 10 strokes a 
minute. 


Vulcan Claim.—Pump, 12 inches diameter, 6-foot stroke, making 18 strokes a 
minute, 


Vancouver Clain.—Pump, 12 inches diameter, 9-foot stroke, making 10 strokes a 
minute (double acting.) 

Van Winkle Claim—Pumps, 10 inches diameter, 14-foot stroke, making 10 
strokes a minute (two pumps.) 

The quantity of water being raised at this time would therefore amount to about 
13,870 gallons a minute, or 19,874,000 per diem. 

In many cases the machinery and appointment of the mines is very creditable, 
and almost the whole expense of the mining enterprises is borne by the miners of 
the district themselves, without the aid of foreign capital, and with labour and 
materials of all kinds at exorbitant rates. Moncy earned in one venture is embarked 
in another, and the shareholders of a mire are frequently at work themselves below 

rround, 
: On Lightning Creck, about 16,000 fect of the valley may be said to be worked 
out, in so far as the deep channel is concerned ; and though some bench claims and 
tributary crecks have paid well, the material on the sides of the valley is not, at 
present, rich enough to pay for hydraulic work. In endeavouring to “ bottom”’ the old 
channel further down the valley, very great difficulties are encountered, owing to the 
great quantity of water met with, and the increased depth of the sinking required. 
There is no reason to believe, however, that the lowest part of the channel holding 
good pay has been reached. 

The following table, supplied by Mr. James Evans, to the Minister of Mines of 


- British Columbia, gives as correct a statement as he has been able to compile, of the 


tinount of money taken from some of the more prominent claims on Lightning 
Creck, up to November 1st, 1875 :— 


Dutch and Siegel (now Perseverance) ...........ceereeeesereee $130,000 
Danbar icsaccacsen ASE PRN Py nd Parc hy Rae FR sabvreeee-sdeseseis ti 30,000 
Discovery and Butcher ..... meetin ene canghisetssneneeven seveiescssy 2120000 
Campbell and Whitehall............... + ioasan Sg cOvessececcleyacd - 200,000 
SONG AW NIGH. dadseesnise ec Kes hiktackceeldusnaiaertsan dies sevens sie L4L Oak 


DARIN cera ca ela tt tase ies ee vee cont hash tices 153,962 
LOUD... .serssanscavsnaes tretoe eee ereteeec WOE. BER, Mes el es 136,625 


Spruco Pees erereeovere POPPE HOHE ETO HTHRO HEHEHE EEEO EES HEHE EO ROOESEEED 99,908 
LIOSUGUG, cisecscansvondhantrsreteatereed cot meie er tiriadietis eons 20,476 
Vulean POUCH ORO e OH OOOOH OHE OHO OE HEHEHE DUNO O OOOO BEES HE HED EOE EONS H6,9D5 


Vancouvorsesessscecees eee ee ee ee ee ee ee er 2 | 274,190 
Victoria eorooeseeo ee OPPO OH OTHE EOE EO HEHEHE EE CHEE EET OE CHEE ECD OR OESEO®S 451,642 
Van Winklo. POCO OCHO CeO e REO Hees EOEEEHROHE Cee eE oe seOEEHEESEEEEEEOS. 008 363,983 
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of Barkerville and Richfield are 
® space of about 22 miles in length. In 
‘ough, and also as much of the side ground 
4s would pay at tho timo at which tho mining took placo. Many of tho lateral 
creeks and gullies hero, have paid remarkably well; and tho hillsides, in some 
places, to a height of 100 fect or more, have proved to bo sufficiently rich for tho 
hydraulic method of working, which is now extensively practised, Williams’ Creek, 
howoyer, will not compare with Lightning Creek in richness, its yicld for 1875 boing, 
According to Mr, Bowren’s estimate, only $68,000. Baskerville, however, has a Cer- 
tain importanco in being the centro of & number of outlying mining districts, 
The “canyon” between Barkervillo and Richfield divides the creck into two parts, 
For about half a mile above it, the ground was shallow, and has been worked open 
to the bed rock. Further up, deep drifting was practised in former years; hydraulic 
work is now carried on. Below the canyon, all the work has been deep in the old 


channel. Though streaks of ‘“pay ” were sometimes found after getting down about 
twenty fect, theso wore usually disregarded in carly days, In the Cameron claim, 
however, half a mile below Barkerville, the dirt paid nearly to the surface, and was 


worked in stages from below after the old channel had” been cleared out. Tho 
workings wero about sixty feot deep at Barkerville, only thirty-five fect at the 
former sito of Cameronton, and at the Ballarat claim,—three-fourths of a mile below 
Barkervillo, -—eighty fect. This is the lowest claim in which tho old channel hag 
beon bottomed, and most of tho gold obtained was light and scaly. The valley is 
hore wide, tho present stream turning abruptly to the west, while a wide, low hollow, 
known as Ploasant Valley, runs off in the Opposite direction to Antler Creek. It ig 
Supposed by many that. the main channel of tho ancient watercourse turns off in 
this direction, but, owing to the Steat quantity of water and loose character of the 
ground, neither this nor the present valley of Williams’ Creek, below the Ballarat, has 
yet been proved, though much money has been expended in the attempt. The Lane 
and Kurtz Company imported expensive machinery and erected very complete 
works some years ago, but have not succecded in proving their ground, and have, for 
the present, abandoned the attempt. Ag many of the tributary streams have paid 
well, there is reason to believe that a part, if not the whole, of the deep channel of 
the lower part of Williams’ Creek must be rich, hotwithstanding the generally fine 
character of the gold in the Ballarat mine. 

As already stated, Lightning and Williams’ Creeks havo been specially favour- 
able ones for deep working, but even in these it has often been barely possible, with 
the appliances which can at present bo obtained, to bottom many parts of their upper 
reaches, while the more difficult lower Stretches of the channels have not been 
reached in cithor caso. As Mr. Evang very wiscly remarks: « Had many of the 
companies machinery of powerful capacity at first, ono-third of the expense would 
have sufficed to Prospect their ground, but unfortunately many of them wero poor, 
struggling for existence, and coping with enormous difficulties.” 

Owing to tho isolation of the district, and length and character of the road by 
which it is reached, the prico of food—the whole of which ig imported—and of labour 
is excessively high. The ‘iverage rate of freight from Yale—the head of navigation 
on the Fraser—to Barkerville, according to Mr, Bowren, is from seven and a-half to 
eight cents per pound in spring, and about twolve and a-half cents in autumn ; or 


may bo said to average nine conts a pound—a heavy tax on mining machinery and 
other weighty articles, 


The prices current of some staple articles in Cariboo, are as follows: 
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Ordinary labourers receive $5.00 per day; mechanics, from $5.00 to $7.00 ; 
Chinamen and Indians, $3.00. These prices, though a great reduction on those ruling 
before the construction of the waggon road, preclude the working of any but the 
richest deposits, which necessarily bear but a small proportion to those with a 
moderate or small amount of gold; and in working over the deep ground in early 
days much was left that would even now pay handsomely, but cannot be found or 
reached on account of the treacherous nature of the moved ground, filled with old 
timbering and water. I do not think it would be an extravagant. statement. to say 
that the quantity of gold still remaining in the part of Williams’. Creek which has 
been worked over, is about as great as that which has already been obtained. With 
regard to Lightning Creek, this statement would scarcely hold, though there must be 
a great quantity of gold in ground of medium richness even here. To render this 
gold available, however, and to prove successfully the lower and more difficult 
parts of the valleys, greater and more exact engineering knowledge, better and 
larger machinery, and above all, cheaper labour and supplies, dependent on greater 
facilities of transport, are required. 

As an illustration of what might be dono in this way, it may be mentioned that 
it is already suggested, that by cutting a flume to Antler Creck—part of which would 
require to be a tunnel—free drainage of the whole upper part of Williams’ Creck 
would be obtained; enabling the valley from its sources to the flume level, with all 
its old workings, and the great depth cf tailings holding more or less gold, which 
have accumulated, to be completely stripped by extensive hydraulic works. 

So far, mention has been made of only Williams’ and Lightning Creeks, but 
there are many other localities in the Cariboo district which have yielded much gold 
in surface work or shallow diggings, which it is believed by those best able to form 
an opinion, would prove rich in their deep ground, if properly explored. Owing, 
however, to the great cost of prospecting, and of suitable machinery, this has not yet 
been done. Antler, Cunningham, Jack of Clubs, and Willow River, are supposed 
to be especially promising, and attempts are now being made to bottom some of them. 
Mr. Bowren states, however, that the Nason Company have already spent $30,000 on 
their claim on the first-named stream, without having been able to test their ground, 

In most gold-bearing countries the placer mines, though often rich, have eventually 
led to the mining and treatment of the auriferous quartz from which thealluvial gold 
has been derived. No success has yet, however, becn obtained in quartz-mining in 
British Columbia, and very little attention has been paid to it, the placers having 
absorbed the mining energy of the country. Though much of the gold accumulated 
in the beds of the old streams of Cariboo may have been derived from veins too small 
to work individually, it seems scarcely to admit of doubt, that in a region where so 
large a quantity of gold has been obtained within so small an area, rich lodes will be 
discovered and worked. Indeed, notwithstanding the want ot attention to these 
deposits, and the very difficult nature of the country to prospect, several are already 
known, which in other parts of the-world, might justify extensive mining operations, 
Some of these have been traced with considerable and well-maintained width for 
several miles. The gold occurs, as is usual, in association with iron pyrites, but also 
often with considerable quantities of galena, through crystalline masses of which the 
precious metal is sometimes strung. Nota single stamp-mill is in operation, how- 
ever, in Cariboo or any other part of British Columbia, a small test battery which is 
at Richfield having been run for a few days only ata time, on one or two occasions, 
by men unexperienced in quartz milling. The remarks made in connection with the 
placer mines, as to the cost of labour and provisions, apply in this connection with 
even greater force. Vein mining, onco initiated, will, I believe, rapidly develope, 
giving to the districl a permanent character which it does not now cert and 
indirectly tending to cheapen labour, by giving employment summer and winter. 

Of the districts of Kootenay, Omineca, and tho new Cassiar region, [ know nothing 
personally, nor havo they ever been visited by any member of the geological staff. 
Situated on the samo belt of auriferous rocks, they, nodoubt, in the main features of 
their deposits, resemblo those of Cariboo. There aro also several other localities on 
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the line of the main development of the auriferous rocks, which have, from time to 
timo, attracted attention, and yielded more or less gold; but from their limited 
character, poor pay, or depth of cover, they have been abandoned or allowed to fall into 
tho hands of Chinamen. The greater part of the gold range, especially toward the 
north, is very densely timbered and covered with moss, peaty swamps and tangled 
vegetation, rendering its examination very difficult, end the discovery of the rich 
spots, a matter requiring time and labour; in this respect it differs altogether from 
tho bare slopes of California. It is to be remarked, however, that when altered 
conditions render deposits of the lower grades remunerative, that the recognized 
areas of all the gold-fields will be very much extended, and that many of thoso 
which have now fallen out of notice, will again spring into importance. 

The yield from Kootenay, for 1875, is stated the Minister of Mines to have 
been about $41,000; 40 Whito and 50 Chinese miners being employed. The district 
has produced, I believe, about the same amount in 1876. 

The Omineca district has certainly not proved as rich as it was at one time sup- 
posed to be, and has been in great part abandoned for the new field of Cassiar. In 
1875, the total population was 68; the estimated gold product, $32,000. The number 
of miners in 1876 was still smaller, I have spoken to several men who have left 
this district but who still appear favourably impressed with its prospects. The transport 
of supplics from Yale costs 18 cents a pound, causing provisions of all sorts to be so 
dear that a miner cannot afford to stay, unless he has a rich paying claim. Extensive 
prospecting is quite out of the question as a private enterprisc, and, in consequence, 
okie areas remain yet untried. Mr. Page, late government agent in the district, 

clieves the Findlay Branch to be specially worthy of examination, 

A sample of quartz, with some galena, obtained on a stream running into 
Manson Creek, 30 miles from Dunkeld. which was transmitted by Mr. Hamilton, of 
Stuart’s Lake, proved, on examination by Mr. Hoffmann, in the laboratory of the 
survey, to contain $11.57 of silver to the ton, with traces of gold, the silver being 
contained in tho galena, which is confined to a small portion of the vein, and must be 
highly argentiferous. Other veins reported in this district have not been 
oxamined, 

Nuggets and pellets of native silver, generally worn and rounded, but occasionally 
rough, and seeming as though recently freed from the matrix, have been found in 
considerable abundance in some streams during gold-washing operations. They are 
specially noticeable in Vital Creck, I believe, but have attracted little attention, and 
have not been traced to their source. On analysis, the silver is found to contain a few 
per cent. of mercury in combination, and it may therefore be more correctly named a 
native amalgam. 

Tho Cassiar district is the latest, and most northern discovery on the auri- 
forous belt of British Columbia, being situated about north latitude 59°, and separated 
from Omineca by over three hundred miles, unknown geographically, and scarccly, 
if at all, prospected. Gold has long been known on the lower part of the River 
Stickene, by which Cassiar is approached from the coast; but itoccurs there in light 
scaly particles, like those obtained on many of the bars of the Fraser, The rich 
deposits, lately discovered, lic on the sources of the River Dease and about Dease 
Lake, the upper end of the latter being separated by only a few miles of low country 
from a part of the Stickenc. The Dease emptics into the Mackenzio, and thus 
passes to the Arctic Sea. Tho discovery of this district is due to Mr. Thibert, and 
a companion, who reached it from the cast in 1872, after three years spent in trapping 
and prospecting. Mr, Good states, in the report already referred to, that the area of 
tho Cassiar gold-field, as at present developed, comprises a tract of country of at least 
three hundred square miles. The number of miners employed during the summer of 
1875 was over 800, and tho gold obtained is estimated at a little less than a million of 
dollars. Dease and McDame Creeks, tho two most important in tho district, are 
about one hundred miles apart, while discoveriog have boon pushed northward and 
eastward on rivor systems connected with tho Dease to a distance estimated at 370 
milos, in a rogion which probably liés beyond tho Province of British Columbia. A 
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promising quartz vein, containing gold, silver and copper, has been discovered on 
MecDame Creck, anda lode of argentiferous galena on the River Francis or Deloire. 

Tho Cassiar mines are worked under enormous disadvantages, situated in an 
almost arctic climate, where tho soil is permanently frozen at a small depth below 
the surface on the shady sides of the yalleys, with a short season during which tho 
water courses are liable to floods, disastrous to the mines; reached after a sca voyage 
from Victoria, by the River Stickene, only a part of which is navigable even under 
the must. favourable circumstances, and with supplies of all sorts at famine prices, 
only the highly auriferous character of some parts of the district continues to render 
it attractive. It is scarcely likely that any improvement in the means of commutni- 
cation in the more settled portions of British Columbia will materially affect Cassiar, 
but the existence of its rich deposits is important as showing the continuity of the 
auriferous belt of the country ; and if rich metalliferous veins can be proved to exist, 
on which more permanent mining may be carried on, Cassiar may yet rise on itsown 
merits to be animportant mining district, drawing its supplies by improved trails, or 
by a road, from the central portions of the Province. Beef cattle are even now 
driven overland from the Lower Fraser to Cassiar. 

It will be unnecessary to refer at any length to the River Fraser gold deposits, 
the first to attract notice, but rich in only a small portion of their extent. It is 
estimated by Mr. Good, that about $50,000 worth of gold was produced on the Fraser 
during 1875, the mining being chiefly in the hands of Chinamen and Indians. Tho 
gold oceurs along the whole course of the Fraser, irrespective of the formation over 
which the river may pass. Heavy gold has been chiefly found from a few miles below 
Boston Bar to Siska Flat, near Lytton, and on the Thompson, near Nicommen. It is 
no doubt derived from the rocks of the neighbourhood. The richest deposits are 
supposed to be worked out, though it is quite probable that many of the benches 
would pay for hydraulic working properly appointed. 

In Vancouver Island, the Leech River District, situated about twenty miles from 
Victoria, attracted much attention at one time, and yielded a considerable quantity 
of gold in a small area. The total product has been estimated at $100,000. It is 
intoresting in having been discovered by a government prospecting expedition fitted 
out for the purpose. The rocks I believo to be of the same age as those of the other 
gold regions, and if this be so it proves the persistent auriferous character of this 
horizon over a great area, embracing, it may be said, the whole of British Columbia. 
Gold in small quantities has also been found in other parts of Vancouver Island, but, 
owing to the impenetrable character of the forests, comparatively little is known 
of any part of its interior. 


Coal and Lignite Bearing Formations. 


A line drawn on the ninety-seventh meridian separates pretty exactly the coal- 
bearing formations of America into two classes. West of Hastern Nebraska, the 
carboniferous formation, properly so called, which yields the coals of Nova Scotia 
and the States cast of the Mississippi, ceases to be productive. The shales and sand- 
stones associated with the coals of the east are gradually replaced by limestones, 
which underlie the great plains, and, though the formation docs not preserve its 
purely calcareous nature on the west coast, it still shows little tendency to resume 
its coal-bouring character. The coals and lignites of the west are found at various 
horizons in the secondary and tertiary rocks, which in the eastern regions are 
developed on a comparatively small scale, and are not coal-producing. Valuable 
coal deposits may, however, yet be found in the carboniferous formation proper of 
tho far west, and where, as on some parts of the west coast, the calcareous rocks 
of this age are largely replaced by argillaceous and arenaceous beds, the proba- 
bility of the discovery of coal is greatest. I believe, indeed, that, in a few 
localities in Nevada, coal shales, used to somo extent, as fuel in the absence of 
better, aro found in rocks supposed to be of this age. The discovery of certain 
fossils last summer in the limestones of the Lowor Cache Oreck Group, enable these, 
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and probably also the associated quartzites and other rocks, to be correlated with 
this period, and it is worthy of mention that black shales, with a considerable 
pereentago of anthracitic carbon, oceur in connection with theso in several places, 
and may yet be found, in somo, part of their extension, to become of economic 
value. Mr. Richardson has also found small fragments of true anthracite in 
rocks which are very probably of this age, on Cowitchen Bay, and inland, seams of 
anthracite, “puch inconsiderable in thickness, of which several specimens have 
been brought out, but with regard to which nothing certain is yet known, are 
reported to exist, and seem to deserve examination. 

The formations known to produce fuel of economic value in British Columbia, 
may be classed in three divisions, as followa:—1, Lower Cretaceous or Cretaceo- 
Jurassic rocks of Queen Charlotte Islands, ete., holding anthracite; 2. Cretaceous rocks 
of Vancouver Island, etc., with bituminous coal ; 3. Tertiary rocks, with bituminous coal 
and lignite. 

Tho first-named series of rocks is only as yet known to hold coal on the 
Queen Charlotte Islands, where, at a place named Cowgitz, the Queen Charlotte 
Coal Mining Company, formed by some gentlemen in Victoria, began mining opera- 
tions some years ago, but eventually abandoned them on account of the irregularity 
of the deposits. This locality has been examined and reported on by Mr. Richard- 
son,* who made a short visit to the island for that purpose. The best scam had a 
thickness of a little over six feet for a distance of about sixty orseventy feet, but 
became mixed with shale and limestone, and was eventually lost. A second bed of 
good anthracite, two feet five inches in thickness, also occurs, and other thin scams, 
A man who was afterwards employed by the company to undertake explorations 
on their kehalf, traced the continuations of the beds for threo or four miles, and 
reports having observed outcrops of coal seams on most of the streams ho crossed. 
It is also reported by the Indians that a well-marked coal seam occurs about fourteen 
miles from the original locality in a south-easterly direction, on the south side of 
Skidegate Channel, which would givo an extent of at least twenty miles to this area 
of the coal-bearing rocks in that direction; the facts indicating, as Mr. Richardson 
remarks, the general permanence and continuity of the coal beds, however variable 
they may be in detail. Between Cowgitz and Masset, on tho north end of the 
island, from which samples of anthracite coal have also been brought, a level 
country is reported to exist, below which Mr. Richardson supposes the coal forma- 
tion may also extend, and should it be found to do so, the total length of the coal 
area on the Queen Charlotte Islands would be little short of one hundred miles. 

In composition the anthracite of the Queen Charlotte Islands, compares favour- 
ably with that from Pennsylvania. Tho following analyses by Dr. Harringtonf, 
were from samples collected by Mr. Richardson; No. 1 being from the six-foot seam ; 
No. 2 from the so-called three-foot seam (2 ft. 5 in.) :— 
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By the discovery of characteristic fossils, we are now enabled to place a series 
of rocks occurring on the cast side of Tatlayaco Lake, and also thoso of tho Jackass 
Mountain group of Mr. Sclwyn’s report already referred to, on, or very near, tho 
geological horizon of the coal-bearing series of the Queen Charlotte Islands, Theso 
rocks are extensively developed on the eastern flanks of the Coast Range, near the 


*Report of Progress, Geological Survey, 1872-73, p. 56. 
tReport of Progress. Geological Survey, 1872-1873, p. 81, 
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head waters of hoth branches of the Tfomatheo, and probably oceur in considerablo 
force, with a similar relation to this axis of disturbanee, through its length, as the 
explorations of last summer have led to the discovery of rocks near the same horizon, 
on the Salmon River, in latitude 52° 50". To what extent this series may con- 
tinue to hold coal on the mainland, or whether it entirely ceases to do so, remains as 
a matter for future enquiry, though it may bo stated here, that on Tatlayaco Lake 
seme carbonaccous matter, with broken fragments of plants, oceurs:in connection with 
shaly beds. The rocks of this group well deserve a more careful and extended Ox- 
amination ; and for the purpose of ascert aining their thickness and real character tho 
coast sections of the Queen Charlotte Islands are probably best alapted, and once 
worked up, would serve as a standard of comparison for other and less accessible 
regions. 

The rocks of the second class aro best represented in the coal ficlds of Nanaimo 
and Comox, on Vancouver Island, and are now well ascertained to bo of Cretaceous 
age. Coal is said to have been discovered at Nanaimo by the Indians about twenty- 
two years ago. Through them the Hudson Bay Company heard of its existence, and 
subsequently began to work it. In 1861 they sold their mine, now known as the 
Vancouver Company’s Colliery, to an English company. 

‘fhe Comox and Nanaimo areas have been thoroughly examined by Mr. Richard- 
son. ‘They are described in his reports for 1871-72, 1872-73, 1873-74, and will bo 
more completely treated of in a forthcoming report. 

Quoting from the report of 1871-72, the coal measures are described as resting in 
a “narrow wough, which may be said to extend to the vicinity of Cape Mudge on 
the north-west, and to approach to within fifteen miles of Victoria on the south-cast, 
with a length of about 130 miles.” Tho surface of tho country is generally rolling, 
with no elevations rising toa greater height than 800 feet, and in some places is 
comparatively level. The rocks accompanying the coals, are sandstones, conglomer- 
ates, and slates, and are often false-bedded on a large scale. They hold abundance of 
fossil plants and marine shells in some places, and in appearance and degree of 
metamorphism much resemble the true carboniferous rocks of some parts of the 
east coast. 

On the Nanaimo area, there are three companies now at work, the mines being 
known respectively as the Vancouver, Wellington, and Harewood. The two first 
carry their coal to the wharf by short railways on which locomotives are used; the 
last-named is provided with an aérial wire tramway. Twoseams are worked in the 
Vancouver Company’s Mine, respectively six feet, and three fect in thickness, and 
probably averaging together eight feet of clean coal. The scams were lately lost at 
a fault, but have been recovered at a slightly increased depth by boring, the thickness 
of the upper seam being reported at nine feet in the bore-hole. Tho coal bed worked 
by the Wellington Company, at Departure Bay, avorages nine feet six inches, while 
a second seam stated to be six feet thick, is known, but is not used. The seam at tho 
TTarewood Mine, averages five to six fect in thickness, and three and a half feet below 
it, is @ scam three fect thick. It is difficult to ascertain the precise equivalency of 
the different beds, but Mr. Richardson is of opinion, that those of the Vancouver and 
Wellington areas represent each other. 

The coal is worked, I believe, on the pillar and stall system, though parts of the 
scams have been so steeply inclined as to require stoping. The miners employed are 
Whites, Chinese and Indians. Mr. Good states the number of each, for the year 1875, 
to be as follows :—Whites, 396; Chinese, 176; Indians, 51; giving a total of 623. 
The wages earned by the Whites vary from $2.00 to $5.00 aday; by the Chinese and 
Indians, from $1.00 to $1.50. Tho total out-put of coal for 1875 is given at 110,145 
tons, being an increase of 28,597 tons 12 ewt over that of 1874. During 1876 the 
output is stated to have been 140,087 tons, showing an increase of 29,942 tons over 
1875. At tho mines the coal sells at $5.00 to $6.00 a ton; at San Francisco it com- 
mands about $10.00. 

The Comox area has probably a greater extent, of productive measures, and may 
eventually become more important than tho Nanaimo, and at the prosent time a com- 
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pany are in a position to ship coal there, having constructed a railway und the 
necessary wharves and works. Mr. Richardson gives a number of carefully measured 
sections of the productive division of the Comox area, * showing their character 
along various parts of a line, which, following the direction of the onterop of the 
beds is about 30 miles in length. On Brown's River, furthest north, almost the entire 
width of the productive measures is exposed in a thickness of 739 fect 6 inches of 
beds. In this section 9 coal seams occur, with an aggregate thickness of 16 fect 3 
inches, the thickest bed heing the lowest in the series, and averaging 7 fect. Ina 
section of 122 feet at the Union mine, 10 coal seams, with an aggregate thickness of 
29 feet 3 inches occur, the thickest seam being 10 feet. This section represents only 
a small part of tho productive division. In a third section, on Trent River, again 
embracing nearly the entire thickness of the productive measures, 13 seams are found, 
with an aggregate thickness of only 18 feet 1 inch, the thickest bed being 3 feet 8 
inches, On the area of the Baynes Sound Company, in 220 feet 10 inches of measures, 

two seams 6 feet, and 5 fect 10 inches respectively occur. 
\ Mr. Richardson + estimates the extent of country underlaid by the productive 
— measures, at 300 square miles, without taking into consideration that which may lic 
beyond the shore; and computing the total thickness of workable coal in the Union 
Company’s property, at a little over 25 feet, calculates the quantity of coal under- 
lying tho surface at 25,000 tons per acre, or 16,000,000 per square mile for this part 

of the region, 

Tt will bo seen from the outlines of sections given above, that the productive 
coal rocks of Comox, though throughout preserving their carboniferous character, 
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probably vary cousiderably in the number of seams contained, and even more widely 


in the thickness of the individual seams in different parts of their extent. 


This 


variability appears to be equally 


found in all parts of the Vancouver coal-fields which 


have been examined, and contr 


asts with the great comparative regularity of those of 


the paleozoic carboniferous formation. In the working of these beds, the next most 
important exploration, after the mere definition of the coal-basins, will be the proving 
of the scams from point to point by boring operations. To this end the diamond 
drill has already been used to good purpose. 

In quality, the Vancouver coals are found superior for all practical purposes, to 
any worked on the Pacific coast, and command, in consequence, a higher price. The 
comparatively limited scale on which tho workings are at present carried on, is owing 
to the small demand for local purposes, and the high duty imposed on the coal 
entering San Francisco, the chief foreign market. In spite of this, however, Nanaimo 
coal is used on the western section of the Central Pacific Railway. 

Dr. Harrington has given the following statement of the average composition of 
the coals of Vancouver Island, as deduced from his analyses : t 
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In a sample from the Union Mine, Comox, the percentage of ash is only 2:83. 

Nanaimo and Comox are not the only known coal fields of Vancouver Island. 
Coal occurs, and was worked at one time by the Hudson Bay Company, near Fort 
Rupert, on tho north-castorn coast of the island. A low, flat country is reported to 


*Roport of Progress, Geological Survey, 1872-73, p. 85 et seq. 
_ tReport of Progress, Geological Survey, 1871-72, p. 80. 
t Report of Progress, Geological Survey of Oanada, 1872-3, p. 79, 
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stretch across from here to Quatseno Sound on the west coast, where the coal rocks 
are again known. Some examination of the latter locality was made at one time for an 
English company, who had acquired property there, by Mr. Landall. Mr. R. B. Brown, 
the botanist, also visited the region in 1866, and writes regarding it: “ My opinion is 
decided that the Koskemo (Quatseno) coal field is the best yet discovered in Vancouver 
Island, though unopened out, not only on account of the superior quality of the coal, but 
the ready accessibility of the mines from the Pacific, without the tedious inland naviga- 
tion requisite for reaching the mines on tho eastern seaboard of: the island.” Tho 
main seam is stated by Mr. Landall to be four feet six inches in thickness, and the 
quality of the coals, as shown by his analyses, is good. He estimates the coal of the 
part of the Quatseno basin he examined, making allowance for faults, &c., at 
33,600,000 tons. 

Mr. Richardson also describes the occurrence of rocks of the coal series at the 
head of Alberni Canal, opening into Barclay Sound on the west coast. Specimens of 
coal have been procured there, but the mode of its occurrence is not known; neither 
this locality, nor those on the northern part of tho island, having yet been examined 
by tho Geological Survey. 

The interior of Vancouvor Island being comparatively unknown, even in regard 
to its main topographical features, it is not improbable that a geological examination 
may bring to light coal areas, which may be extensive and important, in the valleys 
of ‘the interior. A considerable part of the crumpling and metamorphism of the 
older rocks is of post-cretaccous date, a fact which renders it quite possible that outlyers 
of the coal rocks may be folded into more synclinals than thoso already known 
along the coast line. 

The question of the possible occurrence of coal-bearing rocks of the age of those of 
Vancouver Island on the mainland of British Columbia, is one on which little can be 
said. The equivalents of these rocks have not yet been distinctly recognized, nor is 
it known whether it will eventually be possible to separate them by any well marked 
line, from the lower rocks of the Queen Charlotte Islands, and their representatives 
on the mainland. 

The coast sections of Vancouver and the Queen Charlotto Islands will probably 
afford the means of determining tho relations of the two series. 

The tertiary rocks of British Columbia appear to hold both coal and lignite, 
though this serics is better known in its extension southwards in Washington 
Territory, than within the limits of the Provinee. At Bellingham Bay, and at Seattle, 
on Puget Sound, it has been worked for a number of years, and the mines of the 
latter locality are now in a flourishing state, and ship large quantities of coal to San 
Francisco, which, though inferior to that of Nanaimo, can compete with it, owing to 
the protective duty. The Seattle coal seams are said to be five in number, and to vary 
from four to twelve fect in thickness. In quality, they may be considered equal to the 
better class of lignites from the western plains and Rocky Mountain region, which are 
found to be sufficiently good for steam raising and most ordinary purposes, but com- 
pare unfavourably with true coals. Mr. Macfarlane, in his work on coals, gives the 
following analysis of that of Seattle :—_ 
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The tertiary rocks of Puget Sound have never been thoroughly examined, but 
it is belioved by those who have studied them for the purpose of tracing the scams of 
coal, that, leaving out of consideration minor irregularities, they lie in a wide trough 
botween tho Olympic and Cascado Mountains. In the central part of this trough, 
and strategraphically the upper part of the series, the fuels are lignites; lower down 
in tho sories these aro replaced by fuols more closely resembling coals, and on tho 
outer edges of the trough by coals in some places 80 much altered that they have 
boon called anthracitos. It is possiblo that all thoso tertiary rocks rest unconformably 
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on the crotaceous, and aro separated from it by a lapse of time during which folding 
of tho older beds and clovation of mountains took place; but it is not impossible 
that in some places there may be « more or less complete series of passage beds 
between cretaccous and tertiary, as occurs on the castern slopes of the Rocky 
Mountains; or that thero may oven be two series of tertiary rocks separated by an 
unconformity as some observations would appear to indicate. 

Tho tertiary coal measures of Puget Sound and Bellingham Bay are continuous 
north of the 49th parallel, and must underlio nearly 1,000 square miles of the low 
country about the estuary of the Fraser and in the lower part of its valley. Lignite 
has been found in connection with these rocks at fawn Inlet and other localities, 
and specimens of a fuel resembling true bituminous coal (and coking on the 
application of heat) have been obtained near the Fraser above New Westminster. 
The remarkably good specimen of coal from the River Chilliwack, of which an 
analysis by Dr. Harrington is given on page 99 of the Geological Survey Report for 
1873-74, is probably from this series. The scams, so far as known, are quite thin, 
but the low: country underlaid by the formation is deeply covered with drift and 
alluvium, and exposures are few. Mr. Richardson has made a slight examination of 
the coast sections on the shores of Burrard Inlet, but the rest of this district’has not 
been worked out. A Ronis ap examination, embracing all the known outcrops, 
would probably have to be supplemented by boring operations in well-chosen 
localities before the value of the coals and lignites of these rocks can be ascertained, 

Tertiary rocks holding lignite, are found fringing other parts of the coast in 
greater or less width. ‘They have been secon near Sooke, and at various places on the 
south-west coast of Vancouver Island. They also occur at Clallam Bay on the south 
side of the Strait of Fuca, in Washington Territory. None of these localities have 
been particularly examined, nor are they likely to be of importance in view of the 
accessibility of the superior coals of the cretaccous, unless in some place, thick beds 
of lignite somewhat resembling bituminous coal in its properties, like that of Seattle, 
should be found to occur. If such beds should prove to exist they may acquire some 
importance from their less disturbed and more easily workable character. 

Lignite and coal formations of tertiary age aro known to cover great tracts of 
the interior of British Columbia, and it can now be shown, from several sections cx- 
amined last summer, that in most places the horizontal, or slightly-inclined basaltic, 
and other igneous flows of the interior plateau, are attached to, and form the latest 
rocks of the lignite-bearing tertiary. Trom this:fact, and the known relations of the 
beds in a numbor of localities, it is highly probable that sedimentary tertiary deposits 
underlic a great part of the arca showing only the later igncous rocks at tho surface 
and wherever extensive exposures of these tertiary deposits occur, more or less coal or 
lignite has been found in association with them. 

In the Nicola Valley, near the junction of the Coldwater, the occurrence of coal 
has been known for some years, and on analysis it bas proved to be a bituminous 
coal of very high class. The average of two determinations by Dr. Harrington 
gives tho following result: 
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I made a cursory examination of this locality last November, the result of 
which may deserve somewhat detailed mention, not only on account of the probable 


importance of the scrics, but as no other account of it has yet appeared. The chicf 


exposuro of the coal is in the west bank of the Clearwater river, which joins tho 
Nicola from the South, and down which ono of tho proposed lines for the Canadian 
Pacific Railway passes, in its way from Ilope to Kamloops. Tho original opsning 
on tho coal was almost in tho bed of tho rivor, and is now quite filled up, A second 
small opening has, howover, been mado a little higher up tho .bank, and here a 
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thickness of six foot of coal was exposed at the time of my visit, the base of the bed 
not being visiblo at this depth. It holds ono shaly parting of from one-half’ to onc- 
fourth of an inch thick, but otherwiso appears to be of good quality throughout, 
though rusty in the joints and tender from exposure to the weather. The coal bed 
passes below a considerable thickness of pale yellowish, rathor coarse-grained, soft 
sandstone, which crumbles under the weather and appears to dip hore about north, at 
an angle of 10° to 15°. In a second exposure, at the distance of about a mile, in a 
ravine in the south bank of the Nicola, similar sandstones occur, associated with 
blackish shales and again holding coal. ‘This bed, like that of the last locality, has 
beon worked to a small extent, by the blacksmiths of the neighbourhood. It is of 
similar quality to the last, but the overlying beds havo fallen down on the outcrop, 
and the thickness of the seam could not bo determined, though it must be, at least, 
several feet. Unless extensive slides have taken place, there must also be one or more 
smaller seams in addition to that’ which has been worked. | Beyond the Coldwater 
Valley to the east, on the Nicola, older crystalline rocks appear, cutting out the 
coal measures; but westward, the coals with associated sandstone pass beneath a 
great thickness of the rocks of the tertiary volcanic series, dipping on the whole at 
low angles to the south-west. In following the Nicola Valley westward, the voleanic 
rocks are found to form the mass of the hills which rise steeply on either side, but 
the sandstones of the coal formation are scen to rise from time to time in the lower 
parts of the slopes. They show in some places an interbedding with flows of igneous 
rock. At the junction of the two classes of deposits, and in other instances, the 
sandstones are observed to graduate more or less com letely into tuffs, and other 
similar rocks formed of the finer volcanic debris, The sandstones and overlying 
series are folded together into a number of anticlinals and synclinals, of which tho 
axis have a general north-west and south-cast course. Westward, however, the 
sandstones riso to smaller heights above the stream, while the overlying igneous 
rocks are shown in greater thickness, in hills of inereasing height. The last outcrop 
of sandstone is about six miles from the junction of the Nicola with the Thompson, 
after which, the undulations, not being sufficiently great to bring the sandstones to 
the surface, only the igneous rocks appear, and form, a few miles bolow Spence’s 
Bridge, the entire mass of a mountain over 4,000 feot in height, above the river. 
With the increased thickness of volcanic rocks, coarse rough voleanic breccias 
appear among them in greater proportion, and the impression formed in travelling 
westward is, that one is approaching the region of their origin. These rocks are 
seen, presenting much the same characters, but without again showing the lower 
sandstones, for about thirteen miles below the mouth of the Nicola, on the Thompson, 
making the width of the belt of country here covered by.them about thirty-seven 
miles. 

It has not yet been ascertained whether the sandstones and associated coals 
underlic the whole breadth cecupied by the volcanic rocks, which may be considered 
as the upper part of the same formation, It is now known, however, that the coals 
really underlie the groat voleanic formation, and may reasonably be expected to 
occur over a considerable portion of its area, This question is well worthy of careful 
investigation, especially in view of the possible passage of tho railway in the vicinity 
of these newer coal-measures. In the locality the absence of sections sufficient for tho 
satisfactory definition of the rocks of the lower part of the series—as on the lower 
Nicola Valley—they are so situated that they can be tested with comparative case 
by boring in well-chosen localities. These coal-bearing tertiary strata may now, | 
think, be said to continue, and persist in their coal-bearing character over a region of 
country at least 100 miles in length. Mr. Cutlee informs me that men employed by 
him last summer to prospect the upper part of the Coldwater for gold, in sinking 
shallow pits for that purpose, found coal in about twelve different places; the 
furthost being about 25 miles from tho junction of tho Coldwater with tho Nicola, 
and showing coal which was supposed to bo of botter quality than that of the original 
locality. 1n the opposite direction, Mr. Barnard has given mo a small sample of coal 
obtained ata placo about 45 miles up the North Thompson, which precisely 
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resombles that of the Nicola Valley in appearance. The thickness and mode of 


occurrence of this seam is not known, From Mr. Ferguson I have received specimens 
of coal from near Lillooot, and it is also reported to occur in the vicinity of Marblo 
Canyon. 

The lignites and lignite formation of Quesnel will be found described in Mr. 
Selwyn’s preliminary roport of 1871-72, and in my own for 1875-76. These beds 
ie interesting on account of the plant and insect remains preserved in them, but tho 
lignites are, I believe, of no economic value. They are mixed with clayey matter, 
und are otherwise poor in quality, and aro apparently the result of the rather 
tumultuous deposition of drift wood and other vegetable matter, by rapidly-moving 
waters. ignite of better quality, and apparently in some instances at least, still 
resting in the locality where the wood producing it grew, is however found in other 
places. Drift fragments of this fucl, of quality good enough for ordinary purposes, 
are found on the Nazco, Blackwater, Lower Nechacco, Parsnip and Chilacco ; and 
lignite is known to occur in place on Lightning Creek (Cariboo) the Upper 
Nechacco, and Ko-has-gan-ko Brook, besides a number of localities on and near the 
River Fraser, between Quesnel and Soda Creek, which have not been examined. 
The Ko-has-gan-ko is a stream joining the Ty-a-taesly, south of the Salmon River, 
and the lignite occurs on it at a distance of 8 or 10 miles from the railway location 
line in the valley of the last-named stream. The exposures are poor, showing only 
the upper part of the one bed of lignite, with a visible thickness of 4 feet, including 
in this measurement a few small shaly partings. The lignite itself is of good quality, 
and dips south-castward at alow angle, beneath superposed flows of basalt and 
dolerite, which form the south-western flank of anold tertiary volcanic vent. 

These lignites of the northern pe of British Columbia do not compare favourably 
as fuels with the coals of the Nicola Valley, and would scarcely be valuable unless found 
in thick and accessible seams, for local use or in the absence of other fuels. Com- 
paratively little is yet known about them, for though, as already stated, they probably 
underlie a great part of the basaltic plateau of this region, the soft character of the 
associated beds causes them to wear away, leaving hollows into which the basults, 
easily crumbled by the weather, fall, concealing the lignite out-crops. 


Tron. 


The most important deposits of iron yet known in British Columbia, are those 
of Toxada Island, which have been examined and briefly reported on by Mr. Rich- 
ardson.* ‘The ore is a coarsely granular magnetite, containing, according to 
analysis by Dr. Harrington, 68°40 per cent. of iron, with only :003 per cent of 
phosphorous. It is associated and interbedded with limestones, epidotic and dioritic 
rocks, supposed to be of carboniforous ago; and is well situated for mining, smelting, 
and shipment, occurring within twonty milos of tho point of shipments of coals of the 
Comox area, and contiguous to decp harbours; while charcoal in unlimited quantities, 
could be prepared in the immediate vicinity. The largest exposure is on the south 
side of Texada Island, about three miles north-west of Gillies Bay. Here, the ore- 
bed is seen to be from twenty to twenty-five feet thick, and to rest on grey crystal- 
line limestone, with which for about two feet down are interstratified bands of ore 
‘of from half an inch to aninch in thickness. From this point to the north-west, 
for nearly a mile, the bed is occasionally seen, and at one place there is a conti- 
nuous exposure about 250 feet long and from one to ten feet thick. To the north-east 
it is also said to have been traced for more than three miles.t With the present 
high price of labour on the Pacific coast, and especially in British Columbia, the profit- 
ablo manufacturo of iron may appear to be a contingency of the remote future only ; 
especially in view of tho low rato of freight at which tho west coast is supplied with 
coal and iron from Britain, by vessels coming out nearly light, for return cargoes 


* Report of Progress, Geological Survey of Canada, 1873-74, p. 99. ; 
_ t Descriptive Catalogue of Economic Minerals of Can., Phil. Inter. Hxhib., 1876. 
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of wheat from California and Oregon. In the neighbouring State of Oregon, how- 
ever the manufacture of charcoal iron has been instituted for somo years on a small 
seule, a single blast furnace being in operation with a product of 1874 of 2,500 
tons, for 1875 of 1,000 tons.* Where iron ore and fuel of first rate quality can thus 
be obtained together, it is often possible to compete successfully, for many purposes, 
with the lower classed and priced iron most abundantly produced in Britain, On 
the Pacific Coast too, Chinese labourers can be procured in unlimited numbers, at 
prices so low as to compare favourably with those of any part of the world; and tho 
Chinese are notably apt in acquiring proticioncy in the more skilled mechanical arts. 

Iron has been found in smaller quantities in many other localities, but little 
attention has been paid as yet to these deposits, under the impression that they are 
at present of no value. The formation containing the iron ore of Texada is believed 
to te the same as that constituting the greater part of Vancouver and its adjacent 
islands. 


_ Silver, Copper, Mercury and other Ores. 


No work but such as may be classed as prospecting or preliminary exploration, 
isor has been carried out on the deposits of metalliferous ores in British Columbia, 
Various unfortunate circumstances have prevented the testing on a large scale of tho’ 
localities known to be promising, and much money has been lost from time to time 
in injudicious enterprises, which a comparatively small amount of knowledge of 
mining and metalliferous deposits in other countries would have avoided. Theso 
circumstances, coupled with tho difficulty and expense incurred in exploring the 
more rugged and tree-clad portions of the Province, have tended of late years to 
discourage enterprise in this direction and to throw discredit on even the best of tho 
known deposits. As soon as one or two properly conducted and paying mines can 
be seen in operation, I fecl convinced that the growth of mining industry will 
become ai rapid as it has heretofore been slow. 

Silver.—Tho best. known argentiferous locality, is that about six miles from 
Hope, on the River Fraser, which was discovered about 1871; it has not been visited 
by any member of tho geological survey, and from its great elevation, is only easily 
accessible during the summer season. The formation in which the lodes occur, con- 
sequently remains unknown, but from what [ have heard, I am inclined to believe 
that they may traverse an outlyer of the lower cretaceous, which caps the Cascade 
crystalline rocks of the region. “The Minister of Mines of British Columbia describes 
it as follows :—“ The first lead, called the Eureka mine, crops out about 5,000 feet 
above the river level, is well defined, four to seven feet in thickness, and has been 
traced 3,000 feet. A tunnel las been driven into this lead 190 feet. The ore is 
described as argentiferous groy copper, and has yielded under assay $20-00 to $1050:00 
worth of silver to the ton. 

‘“‘ During the time the above lead was being worked, another, about 3,000 fect 
distant was discovered ; this is ofa far more valuable character, and is called the Van 
Bremer Mine. The ore is described as chloride of silver, and has yielded under assay 
from $25:00 to $2403-00 of silver per ton of rock. A quantity from the outcrop sold 
at San Francisco at $420-00 a ton. The lead is distinctly traceable for half-a-mile.” 

Specimens assayed by Dr. Harrington and Dr. Hunt, gave respectively, 271-48 oz. 
and 347-08 oz. of silver to the ton of 2,000 pounds. Lead, copper, antimony, iron, 
arsenic and sulphur, are also present. As above stated, the ore from this locality has 
been sold at a high price in the rough state, as extracted from the mine, and carried 
to the river by the present rude appliances. Certain unfortunate difficulties, with 
regard to the ownership of the property, now only appear to prevent the success- 
ful working of this deposit. 

Within the last few months, lodes, which are supposed to be either the continu- 
ations of those above described, or others running parallol to them, have been. dis- 


—_—-—__ 


*Journ, Iron and Steel Inst No. 1, 1876 p. 238. 
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covered near the wator lovel of the River Frasor, apparently in a granitic matrix, 
Those contain silver and copper, but the former in smaller quantity than in the Kureka 
voins, 

Cherry Creck, a tributary of the River Shushwap or Spillameccheen, between 
Okanagan and Arrow Lakes, is noted as alo “ality from which specimens of remarkably 
rich silver ore have been brought, and where somewhat extensive exploratory works 
have been carried on with the hope of finding it in paying quantity. The district 
has never been made the subject of geological examination, but by the descriptions 
which | have received, it is probable that. the containing rock is of the goldbearing 
series. The greater part of the silyer appears as red ore (pyrargerite or proustite, 
or both). The original vein is said to occur in the bed of Cherry Creck, between 
two classes of rock, a sandy slate and hard blackish slate; the latter much 
shattored. The best kpecimens of ore wero taken from a lenticular mass, which 
thinned out in all directions, and could not be traced. The black slate of the 
vicinity, in many places shows small strings and lenticular masses of quartz, some 
of them containing silver ore, but not traceable toa main lead. If believe additional 
discoveries have been made during the past summer in this region, but have heard 
no particulars of them. 

As already mentioned, native silver, or silver amalgam, has been found in the 
Omineca district, and argentiferous galena ores occur in many parts of the Province, 
but have not yet been developed. 


Coppcr.—Masses of native copper have been found from time to time in various 
parts of tho Province, and though they have never been observed in their matrix, 
they are probably derived from some of the voleanic rocks. Small copriferous veins 
have also been observed in voleanic rocks of tertiary and cretaceous ages, in the gold 
rocks, the crystalline rocks of the coast range, and those already referred to as of 
supposed carboniferous age in Vancouver Island. The most promising locality at 
present known is situated among the mountains between Howe's Sound and Jarvis’ 
Inlet, at a height of about 3,000 feet above the sea. Very fine specimens of purple 
copper ore, associated with quartz, mica and molybdenite, are brought from this 
place, which is now in course of development. The county rock is probably granite 
or diorite of the cascade crystalline series, 

Fine specimens of similar ore have been procured further north at Knight's 
Inlet, and specimens of copper pyrites have also been obtained from rocks of this 
series on several localities on the Homathco during the railway explorations. 


Mercury.—The discovery of this metal has been several times reported in British 
Columbia, but generally I believe on insufficient evidence. It appears certain, how- 
ever, that small quantities of cinnabar have been obtained jn gold-washing on the 
Fraser River, near Boston Bar, and I am also informed that small globules of mercury 
ae seen in some decomposed parts of the Hope silver ores. Last autumn I received 
a small, but well-authenticated specimen of rich cinnabar ore, from Mr. Tiedemann, 
of the railway survey, which he obtained himself in the vicinity of the located line 
of the railway, on the Homathco. Whether mercury occurs, however, in deposits at 
all comparable with those of California, which are found in rocks of similar age to 
some of' those occurring in British Columbia, remains to be proven. 


Lead—Galena has been found in many parts of the Province, and appears in con- 


nection with gold, both in the lodes and superficial gravels of the Cariboo district. 


Lead ores, as such, will probably not pay to work in the interior, even if found in 
largo quantity, till cheaper means of transport are introduced. Highly argentiferous 
galonas would pay to smolt as silver ores, if found in moderately accessible localities. 


Platinum.—This metal has been found in small quantity in several localities in 
association with alluvial gold. 


Nickel—Dr. Blake has found nickeliferious sand among the heavy materials 
roparated from the fino gold of the Fraser, ) 
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Building and Ornamental Stones. 


The coast range will probably furnish in all parts of its length, good grey 
diorites and granites. These might be quarried at tho water's edge in many of the 
inlets, Sandstones and freestones occur abundantly in association with the coals of 
Nanaimo, &e, A sandstone, quarried T believe on Neweastle Island, was employed 
in the Treasury building at San Francisco, but has not proved very satisfactory owing 
to its tendency to oxfoliate, By judicious selection, however, no difficulty will 
probably be found in obtaining building stones of this class in unlimited quantity. 
Over a great part of the interior, the harder rocks are so fissured and jointed, so as 
to be incapable of yielding sound building stones of large size. Many localities are 
known, however, where good stone can be obtained, and it is probable that some of 
the basalts and other igneous rocks of late date will answer well for building, if 
oroper care be taken to avoid those varietios apt to crumble under the weather, 

he rocks occurring in the vicinity of the various proposed railway lines are 


described more fully in another report. 


Marble of good quality is known to occur at Texada Island, Metla Katla Bay, on 
the River Nimpkish, and other localities. 


Serpentine is found in some abundance in association with some of the older 
rocks, 


‘First List or Locaniries in THE Province oF Britisu CoLUMBIA, KNOWN TO 


YIELD Gop, Coat, Tron, SILVER, CopPER AND OTHER MINERALS OF ECONOMIO 
VALUE. 


(This list makes no pretension to completeness, the object of its publication being 
rather to elicit than to impart information. Tt will show, however, in some degree, 
how numerous the discoveries have already beon; and may, I hope, be largely 
extended in a second edition. Most of the statements made with regard to the 
various localities are derived from trustworthy sources. though I cannot undertake in 
all cases to vouch for their absolute accuracy. ) 


GOLD. 


Cariboo District. 


Williams’ Creek:.—Described in the foregoing pages. Its tributaries, in order, 
down stream, are as follows :— 

MeCallum’s Gulch.—Joins from the cast; nearly workel out; no deep ground. 

Mink Gulch—Joins from the west. and prospects not considered very encouraging 
by owners, who are waiting for the Bed-rock flume with intention of hydraulic work, 

Walker's Guleh.—Joins from the west. at Richfield Court House ; deep work ; 
good prospects at different times, and some quantity of gold taken out about its 
mouth, but has not held out. Not yet thoroughly prospected. 

Grub or Black Jack Gulch.—Joins from the west; & mere ravine of no great 
length, being all embraced in one claim; good pay for hydraulic method, and still 
worked. a 

Stout's Gulch.—Joins from the west, below the canyon; very rich, but now worked 
out for drifting ; hydraulic method now employed; ground enough for many years. 

Conklin Gulch.—Joinsfrom the oast, opposite Barkerville; very rich; still worked 
by drifting ; ground vory deep for so small a valley, being 90 feet in lower part and 
20 in highost; drifting claim, 14 miles up; probably rich for hydraulic working. 

McArthur’s Creek.—Two milos below Barkervillé and one mile above Lane and 
Kurt’z Shaft House ; joins from the south-west; paid woll in drifting deep ground, 
but now worked out for this method ; no hydraulic work in progress, 
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Lowhee Creck.—Runs northward, nearly parallel to Williams’ Creek and empties 
into Jack of Clubs Lake, which also receives Jack of Clubs Creek, and is the source of 
the Willow River; good pay found in both shallow and deep diggings, and some good 
ground still being worked ; gold, especially near source of creck, very course and 
rough, often including fragments of quartz; found difficult to obtain water for 
hydraulic work hero. 

Jack of Clubs Creek.—AN deep work on this creek, gravel being 150 fect in depth 
near the mouth, where a few claims paid well; this creek is a favourite among those 
which are considered yet unimproved, the impression being that an old channel exists 
which has not yet been found. 


Creeks entering Willow River— 


Mosquito Creck and Red G ulch.— Entering Willow River from the south below the 
last; the former has heen very rich, and was 50 feet deep at mouth, now worked out 
for drifting ; hydraulie work paying well. 

Whipsaw Creek.—Three miles below Mosquito Creek, on the same side; in former 
years from $10 to $12 per day per hand taken out, and more or less work carried on 
ever since by ground sluicing and drifting. 

Several creeks below Whipsaw Creck, on the south-west sido of Willow River, 
have afforded no pay; fair prospects havo been obtained in sovoral creeks on north- 
east side, but no paying ground found. 

Sugar Creek-—Twelve miles below Mosquito Creek, joining from the north. 
Some good prospects, but never much pay. 

Creeks lower down Willow River are known to hold some gold, but have not 
yet yielded it in paying quantity. 


Grouse Creek.— Six miles cast of Barkerville, heading with Antler Creek. The 
deep ground was very rich, and extended for about a mile near the upper part of the 
creek, giving out farther down. Deep ground worked out. 

Antler Creek.—Heads in Bald Mountain, opposite Williams’ Creek, and was one of 
the first creeks worked in this part of the country. Shallow ground,.for two miles, 
paid well, and has been worked out. The deep ground has not yet been much 
tested, owing to the absence of clay, and consequent large quantity of water met 
with in sinking, All the gulches joining Antler Creck from the source down, have 
pec (Wolf, California, Stevens’, and Begg’s Gulches.) The creck has never been 

ottomed where these side-valloys fall in. Chinamon are at work, and getting pay 
on benches 100 feet above tho stream, a long way down. 

Pleasant Valley.—A transverse depression, four miles in length, uniting the val- 
leys of Williams’ and Antler Creeks, and Joining the former about four miles below 
Barkervillc. Has never been bottomed or much prospected, but might be embraced 
in.a scheme for draining the valley of Williams’ Creek. 

Bear River, and country about Boar Lake. Gold has not been found here in pay- 
ing quantity. 

Swamp River.-Ias attracted some attention, but 1.0 good pay has yet been 
found, 

Cunningham Creck.—In early days, a crevice containing 600 ounces of gold, was 
found on this creek, about twelve miles from its mouth. Several hydraulic claims 
working. Since 1864, attempts to reach the deep ground have been made, but have 
not yet succecded; a third attempt is now being made by the Victoria Company. It 
has always been supposed that the deep ground in this creek would turn out rich, and 
if once proved to be so, a large amount of work woul: immediately be undertaken. 

Harvey's Creek.—Tho first gold in paying quantity in the Cariboo District was 
found hero, in 1860. One claim—the Minnchaha — has been exceedingly rich. 
Another, at the junction with swamp river, has paid well, The Cummings Company 
bottomed it at ono place, and drifted up in a small canyon (unsuccessfully) but found 
py on entering wide ground. The upper part of the creek is deep, and has not yet 

con thoroughly proven, . ' a nes 
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Creeks on the North side of Cariboo Lake.—In Nigger, Pino, and Gooso Creeks, 
small quantities of gold have beon found; on the last-namod, much money was spont 
in putting in a flume, but with small results, 

Kiethly Creek.—Tho main crook has only modovatoly deop ground, (twenty to 
twonty-three feet,) of which, much is yet unworked ; it being oxpensive to open, on 
account of the great quantity of water. About thirty white men did well here dur- 
ing last summer; while a number of Chinamon, at work about the mouth, also got 
good pay. Benches 100 feet above the stream have paid for open work, and some of 
them for drifting also. Hydraulic method not yet in use here. 

Snow-shoe Creek.—The cast branch of the above, is considered to be one of the 
most promising erecks of which the deep ground is yet unprospected ; gold obtained 
from shallow workings, 

Duck Creek.—Chinamen have been working here, but not much known as to 
results. 

Black Bear Creek.—Much prospecting has been donc here, but rich pay never 


. found ; not yet considered fairly tested, tho ground bein.s hard to work in, 


Cedar Creek.—One pretty rich claim was worked here, — The Aurora. The 
ereck is now worked by Chinamen. 

Hazeltine's Creck.—Some encouraging “ prospects” have been obtained here. 

Moorhead Creek.—Some work done here, but without good result. 

Kangaroo Creek.—Joins North Fork of Quesnel, about two miles above its junc- 

tion with the South Fork. Paid well at one time. Chinamen now at work. - 
_ River Quesnel.—Most of the work done on bars of river, though many walkings on 
benches 100 to 150 feet above the water; pay well. The gold isall light. This region is 
altogether in the hands of Chinamen, who resort chiefly to the Forks and South 
Branch. About 300 Chinamen work in this district during the summer, and winter 
at the Forks. 

Swift River— Rather inaccessible and hard to work, being a rapid stream with 
many very heavy boulders. Considerable quantities of gold have been taken from it, 
from time to time, and Chinamen still at work, though the stream as a whole may be 
considered unprospected. 

French Creek and Canadian Oreek.—Joining Pleasant Valley from the south, have 
both yielded some gold, which though run through where the working was carried on, 
is probably not exhausted. 

Canyon Creek—A stream running into Willow River far down its course, and 
reached by a trail twenty miles long from Beaver Pass House. A company last 
autumn engaged in attempting to bottom it with good prospects. 

Canyon Creck.—A second stream of the same name; joins the Fraser from the east 
above Quesnel. A considerable quantity of gold obtained here formerly, some of it 
very heavy and mixed with quartz ; one nugget worth $700 found by Chinamen on its 
branch— Hickson Creek, An auriferous quartz vein is known. 


Lightning Creek.—Has been described on a preceding page. Its chief tributaries 
are as follows :— 
Amador Creek.—No good pay yet found. 
Van Winkle Creek.—About 2,000 feet of the lower end this valley paid well. 
Dead Mans Creek, — 
Perkin's Creek.— 
Chisholm Oreek.—Good pay in shallow workings. Deep ground unproved, though 
great efforts have been made to test it. 
Last Chance Creck.—Estimated that $250,000 worth of gold taken out of this 
crook in the distance of half a milo. Rich ground now probably worked out. 
. Davis Creck.—Good pay in shallow ground, 
Anderson Creek.—Good pay in shallow ground, 
. Jawbone Creck.—No good pay found, 


Quartz Veins in the Cariboo District——Many aro known, some. vory porsistont 
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and of large size, but none yet proved to be rich enough to work profitably under 
present circumstances. 


Cassiar District. 


Dease Creck.—Heavy gold, good pay. 

Thibert Creek.—VHeavy gold, good pay. 

MeDame Crcek.—Heavy gold, good pay. A quartz lead containing gold, silver 
and copper is reported on this Creek. 

These three creeks are those which havo produced the greater part of the Cassiar 
gold and it is believed that much work yet remains to be dono on thom, especially on 
tho two last. Dotails aro wanting as to othor creeks in tho district, some of which 
havo yielded good prospects. 

Sayyers Creek.—( Estimated as 370 milos distant from Dease Lake. It joins the 
Rivor Francis ot Deloire, about 170 miles from its confluence with the Dease, and is 
probably situated about latitude 61° longitude 128°.) Coarse gold found here in 1875, 
tour men taking out in 1154 days’ work about seventy-seven ounces, 


Omineca District. 


Germansen Creek.—Good pay in part of course: some creck claims, and part of 
work by hydraulic method on the benches. 

Mansen River—Only two companies at work in 1875, and making less than wages. 

Slate Creck.—Miners stated to bo making expenses in 1875. 

Elmore Gulch.—Poor pay in 1875—Two companies at work. 

Lost Creek.—Little work in 1875. 

Details of other localities wanting. 


Kootenay District. 
Details wanting. 


Other Districts. 


Parsnip River.—Below its junction with the Nation River, draining the Omineca 
country. This stream carries fine gold, which has proved highly remunerative, in 
some localities. 

River Findlay—Fine gold found on all the bars, but the head waters (where richer 
deposits may occur) have not been prospected. 

Peace River, east of the Rocky Mountains.—Fino gold is found in some abundance 
in places. Mr. Selwyn thinks it may be dorived from the Laurentian Axis to the 
north-cast. 

River Fraser.—Fine gold from itssources to the sea. Heavy gold docs not extend 
far below Boston Bar, but is found in many places from here to Lytton, and also as L 
am informed by Mr. D. McIntyre, in spots from Lytton to the mouth of the Chilicotin. 
Much gold is still obtained by Chinamen and Indians on the Fraser, and I think it 
probable that, eventually, many of oven the higher level flats and benches will pay 
jorhydraulic work. ‘The hoaviest gold pretty nearly coincides in its distribution with 
the width of the slaty rocks of the Anderson and River Boston Bar series. The 
largest nugget found above Lytton was obtained ten miles below Lillooet and was 
worth $22.00. 

MeLennan Creck.—(Thirteen miles from 'Této Jaune Cache, running into Cran- 
borry Lako and thence to the Fraser.) —Gold found last summor giving wages of $4.00 
10 $5.00 a day, but owing to hoavy bouldors in stroam and oxponse of all supplics will 
not pay to work. ; 

River Nechacco.—Colours obtained near Fort Fraser and also abundantly near its 
junction with tho Frasor. ea, . 
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River Chilacco.—In cortain banks near its mouth eight or nine colours to tho pan 
may bo obtained. A small quantity of heavy gold found in a lateral creek by ono of 
the men connected with the Canadian Pacific Railway survey last summer, 

River Chilicotin.—Gold in Some quantity said to have been found near the mouth 
of this stream. 

Bridge River.—Gold found in heavy pioces, sometimes Weighing one to two 
ounces, and affording excellent mining on this stream for ten miles up from its mouth. 
Ono nugget is said to havo been worth $300. River prospocted toits source in early 
days, and though gold found in several streams, not enough to justify work at that 
date. 

River Lillooet —Flowing into Harrison Lake. Some gold found here and also at 
various points on the porfages toward Lillooet. 

South River Lhompson.—Colours, it is said, can be obtained in all the streams 
joining this river. 

North River Thompson.—Colours found along its whole Course, and at Louis Creek, 

) 30 miles from its mouth, on the east side, gold has been found in paying 
quantities, 

Tranquille River.—Joiving Kamloops Lake, from the north. Heavy and light 
gold obtained here; about 60 Chinamen at work last Summer, getting good pay; is 
said to have paid 4 ounce per diem at the mouth. 

Scotch Creek, or Adams’ Creek,—Joining Shushwap Lake from the north. White 
mon mining heavy gold last summer. 

Main River Thompson.—oavy gold found on this river up to Micommen, where 
it is belioved the first gold in paying quantity in British Columbia was found. This 
region chiefly worked by the Indians of the country, who, I am assured, have 
obtained many thousand dollars in specially favourable yoars, 

River Anderson.—Some heavy gold at one time found about 10 miles above mouth, 
but not enough to pay. 

River Coquihalla.—More or less heavy gold along whole courso of this stream. 

Liver Nicola—* Scale gold” found for about 18 miles up the Nicola from its 
mouth. 

River Bonaparlte.—A little mining done on a tributary east of Clinton, but without 
encouraging result, 

Hat Creek.—Small quantities of gold have been found here. 

Horse-fly River.—Good « prospects ” here, and last summer a considerable influx 
of miners, but without good returns, 

Great Bend of River Columbia.—Several years ago a gold excitement of some 
intensity occurred with regard to this region, but the results were not satisfactory. 

River Skagit—Colour found in Several places in 1858, but no favourable indi- 
cations, 

River Similkameen.—Gold found in sharp and unwashed particles at mouth in 
1853 by Captain McLellan’s party. In the canyon near the 49th parallel, considerable 
quantity of gold got in 1858,-59,-60; the largest piece weighing $22.50. This 
region, soon abandoned by the Whites, was worked for years by Chinamen. 

River Okanagan.—Scattered diggings found in 1859-60, but soon abandoned ; 
perhaps as much from want of water as anything else. Minors say colours can bo 
found in every strezm running into this valley. 

Mission Creek.— Joining Okanagan Lake from the east, yiclded at a spot five and 
a half miles from its mouth, fine and coarse gold, assaying $18.50; paid at one time 
from two or three ounces to $2 or $3 aday. Colours occur for eight or ten miles 
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tock Creek.—-Rising cast of Osoyos Lake, and falling into the Kettlo River, about 
iL iu milo from its mouth paid well, in somo instancos yielding a3 much as $100 a day, 
but gonorally from ono to two ounces. Some of tho benches also paid, in one case yield- 
i} B ing half an ¢ \nce a day to the hand during the season's work. The best paying 
ane) ground was wl. sre the creek crossed a belt of soft slate rock;. in following it up, the 
re cover was fount very soft and deop. 
i 20 
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Boundary Creck.—Joins Kettle River from the cast. Some very heavy gold found 
hero, and a good deal of prospecting done, but too much “spotted ” to be profitable. 
Kettle or Nehoialpitkwa River—Colours and small quantities of gold found in 


-sevoral localities on tho main stream and others of its tributaries. 


Seymour Creck, Burrard Inlet—Some gold got here at one time, but work aban- 
doned on account of water and quicksand. 

Prospect Creek.—Kast branch Homathco River, above Tatlayoco Lake. Some 
fino gold found here by men connected with C.P.R.S., 1875. 

Lower River Homathco.—Colours obtained in various places, 

Other streams flowing from Cascade Range.—Details are wanting for most, but it is 
probablo that colours, at least, can be found in all, 


Vancouver Island. 


Leech River—This stream has proved auriferous for four or five miles of its 
length, where it runs along tho strike of a belt of slates. Istimated that $100,000 
taken out, but no work now going on. The rich ground was found in the modern 
river bed, and is supposed to be exhausted, or, what may remain, too much spotted 
to pay. Banks of drift and cement might possibly pay for by hydraulic method. 

River Sooke.—(Below its junction with Leech River)— Only fine gold found here 
and probably derived from Leech River slates. 

Goldstream Brook.—Runs on strike of Leech River slates, further cast ; colours, 
but no pay, found here. 

River Jordan.—Small quantities of gold have been found here. 

Other localities on Vancouver Island.— Good colours” found by the Vancouver 


Island exploring expedition on a stream entering Cowichen Lake, on rivers falling 


into Barclay Sound, on tho south side, and on streams tributary to Puntledge Lake 


‘near Comox. 


Queen Charlotte Islands.—Gold-bearing quartz found at Mitchell’s Harbour, lat. 
52° 25’. Some work done in 1853, but lode appears to have run out. 


COAL AND LIGNITE. 


Vancouver Island. 


Naanimo.—Bituminous coal, worked for many years Described in foregoing 
pages. 

Comox.—Bituminous coal; now worked. 

Quatsino.—Bituminous coal. 

Beaver Harbour, near Fort Rupert.—Bituminous coal. 

Head of Alberni Canal.—Bituminous coal. 

North side Cowitchin Bay—Smail fragments of anthracite in sandstone. Larger 
specimens have been brought from the interior. 


Queen Charlotte Islunds. 


Cowgitz.—Anthracite; described above. 

South side Skidegate Channel.—Anthracite reported by the Indians, 

Masset.—(North end of Islands)—Specimens of anthracite have been brought 
from here. : 


Mainland of British Columbia. 


Vicinity of Langley, and other localities near the Lower Fraser—Bituminous 
coal known, but in thin scams only. Probably in lowor tortiary beds. 

River Chilliwack.—Fivo miles from the Frasor, Bituminous coal of remarkably 
good quality, but of which the thickness and mode of occurrence remain unknown. 
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Coal Harbour, Burrard Inlet—Vere and elsewhere in the flat land at the mouth 
of the Fraser, lignite in thin seams occurs. Probably in upper part of tertiary for- 
mation. 

Junction of Nicola and Coldwater Rivers.—Bituminous coal. Tertiary. Described’ 
above. 
* Coldwater River.—PBituminous coal of same formation as last in several places. 

North River Thompson.—-(45 miles above Kamloops.) Bituminous coal. 'Thick- 
ness and position of seams unknown. . , 

Vicinity of Litlooet.—Bituminous coai. Thickness or position of seams unknown, 

Ten Mile Creek, or Kozoom Kanaix.—Joining River Nicola from the north. Lignite 
of good quality. Thickness of seam unknown. 

River Sinilkameen.—(Abovo the mouth of the Pasayten.) Lignite in micaccous 
sandstone, 

Boyds’ or Cold Spring House—ULightning Creck. Lignite bed, six to ten fect 
thick, fair quality. 

ftiver Fraser.—- Between Soda Creek and Fort George, and at Quesnel—Lignito 
seams frequently seen ; that at Quesnel of poor quality. 

Bear River.—(Near crossing of C.P.R. surveryed line.) Coal reported; Mr. F. 
Dewdney says about eighteen inches thick and covered with water at high stage of 
river; on burning left a hard stony ash. Cretacious ? 

Peace River and Pine River.—Beds of bituminous coal (mesozoic) ; described by 
Mr. Selwyn in Report for 1875-76. 

Parsnip River.—Drift fragments of lignite indicating a basin of rocks of tho 
lignite-bearing age. 

River Nechacco.—Kast of Fraser Lake. Drift lignite only known. 

River Nichacco.—South-west of Fraser Lake, Lignite beds known in several 
places. 

Blackwater River—Drift lignite at upper and lower canyons, and’ intermediate 
length of river. 

River Chilacco —Drift lignite only known. 

iver Nazco.—Drift lignite found néar Cinderella Mountain. 

Pun-chi-as-ko Brook.—(joining the Ty-a-tacsly.) Lignite of good quality, at least 
four feot thick, base concealed by water. 

Nasse-Skeena District.--The Skecena River is said to pass through an extensive 
coal formation, with coal beds three to thirty-five feet thick according to Major 
Downie. (This may, however, be lignite.) 


IRON, 


Texada Island.—Magnotite, described above. 
Island near the Walker Group, Schooner passage, Queen Charlotte Sound. Tx- 
ceptionally rich, 71.57 per cent. iron. 
Country between River Jordan and Leech River, V.I.—Have seen aspecimen of 
magnetite with grains of epidote from here. 
Yale and Cariboo Waggon Road.—Ravine half a mile below Nicommen. Magnetite 
voin said to be 8 feet thick. 
sg Ai Inlet.— One mile up river, at head of inlet ; 1,200 up mountain, on left 
ank. 
Near Seymour Narrows.—Six miles west from Menzies Bay, V.I.; iron ore 
reported, 
Jintrance of River's Inlet—West side of Fitz Hugh Sound; iron ore reported. 
Bay, SL. of Cape Commerell, V.I.—Ivon ore reported. 
Mountain, Ei. of Mouth of Coldwater River—Specular iron ore, only known in 
comparatively thin scams, . 


SILVER. 


Silver Peak, near Hope.~-Kureka and Victoria, or Van Breomor Mines ; veins pro- 
bably cut cretaceous or jurassic rocks, and have been proved rich, Described abovo. 
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Other Localities, near Hope.— In at least two other localities, deposits containing 
silver, in greater or loss quantity, are known, Country rock probably granite. 

Cherry Creek.—Rich silver ore (pyrargerite or proustite,) not yet yet known to 
exist in veins of paying width or regularity. 

Vital Creek, Omineca.—Rolled, or more or less angular fragments of silver 
amalgam found in considerable abundance in working placers. Specimen analysed 
contained 83°30 per cent. silver. . 

Locality about 12 miles South of Cherry Creek.—Large quartz vein said to have been 
discovered holding $10 silver per ton. 

River Similkameen.— Near junction of north and south forks. Native silver found 
in gold placors. 

River Similkameen.—W here just south of but running parallel with 49th parallel ; 
cuts rocks containing numerous small strings of galena “ readily yielding a bead of 
silver.” 

Mission Creek.—Joins Okanagan Lake from tho east ; native silver found occa- 
sionally with gold. 


River Francis—Above its confluonce with the Dease, Cassiar ; argentiferous 


galona, a largo sample of the ore was sent for assay, but I havo not heard with what , 


rosult. 


COPPER. 


Locality between Jervis Inlet and Howe's Sound.—Purple copper ore (bornite,) and 
copper pyrites, with mica and quartz. Large and rich masses brought out as speci- 
mens. Matrix probably granite. 

Knight's Inlet-—Ore similar to the last; very rich in hand specimens, but I 
believe not yet found in quantity. 

Entrance to Howe’s Sound—(Three miles north of Atkinson Point Lighthouse.) 
Copper pyrites; a considerable amount of prospecting work done at one time, but 
now abandoned. 

Sansome Narrows.—Copper pyrites. Some work done, but now abandoned. 
Deposit probably follows cleavage planes. 

Coast two miles east of entrance of Sooke Harbour.—Shaft sunk 120 feet, at an 
exponse of $80,000; now abandoned. Ore appears to be chiefly iron pyrites. Scales of 
native copper found in joints of the trap-rocks. 

South-west side Dean Canal.—Specimens of vein-stone, with yellow and purple 
copper, were collected by Mr. Horetsky. 

Head of Kitemat Inlet—Small doposit of galena, and yellow sulphuret of copper, 
observed by Mr. Richardson. 

River ‘Thompson, six miles below Spence's Bridge.—Mr. Murray has given me & 
small angular fragment of rich purple ore, found loose, from this place. 

River Thompson, nine miles below Spence’s Bridge.—A rough fragmont of native 
copper, weighing several ounces, found here. 

River Fraser, about thirty miles above Fort George.—Nugget of native copper, 
weighing several pounds, found loose. 

Bates’, or 150 mile House, Waggon Road.—Nugget of native copper, weighing 
about fifteen pounds, found near here. ; 

River Fraser, ten miles below Lillooet.—Small lumps of native copper in gold 

lacers. 
i Moresby Island, Queen Charlotte Islands.—Copper found, and some money spent 
in prospecting ; now abandoned. 

Small Island off Port Frederick, Queen Charlotte Islands.—Copper ore reported by 
Capt. Stuart, I.B.Co. 

River Homathco,—Many specimens of vein stones containing copper pyrites and 
s0m0 Bas ob ore, were brought from this river. Not explored. ae 
; races, and small veins discolored with copper ore, found in many localities in 
rocks of very different ages. 
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OTHER MINERALS. 


Platinum.—Found in scales in association with gold on the Similkameen River. 

Platinum.—On the Fraser River, ten miles below Lillooet, very fine scales of 
platinum found with gold. 

Antimony and Arsenic—(arsenical pyrites?) Specimens brought by Indians to 
Captain Stuart probably from Kummeshaw, Queen Charlotte Islands. 

Iron Pyrites.—Specimen of massive pyrites, said to exist in large quantity, 
brought from Copper Island, Barclay Sound. 

Plumbago.—Specimen of Plumbago obtained by the Vancouver Island exploring 
expedition in the country north-east of Port San Juan. 

Nickel.—Nickeliferous sand obtained in gold-washing on the River Fraser, con- 
sists of magnetite, and pyritous grains attracted by tho magnet which consist of 
oxides of iron and nickel. (J. Blake, M.D., Proc, Cal. Acad. Sci., V. p. 200). 

Molybodenite.—Specimen brought from the upper part of the Cowitchin Rivor by 


. Mr. W. Robertson. 


Molybdenite.—In association with copper oro at locality between Jarvis Inlot and 
Howoe’s Sound. 

Cinnabar.—Specimen obtained by Mr. Tiedeman in the Homathco River. 

Cinnabar.—Grains obtained in gold-washing near Boston Bar. 

Lead.—Galena in many places, somo of which aro mentioned above in othor 
connections. 
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APPENDIX §&. 


NOTE ON AGRICULTURE AND STOCK RATSING, AND EXTENT OF CULTIVABLE LAND IN 
BRITISH COLUMBIA; BY GEORGE M. DAWSON, ASsoo., R.S.M., F.G.8. OF TIE 
GEOLOGICAL SURVEY OF CANADA. 


The limiting climatic conditions of agriculture in British Columbia may be 
classified under the following heads :—Excessive rainfall; want of sufficient moisture ; 
and too great elevation, leading to summer frosts and a shortened growing season. 

On the west coast of Vancouver Island the amount of rainfall and of cloudy 
weather is so great, that the profitable cultivation of cereals is probably not possible, 
oven were the surface of the country otherwise adapted for agriculture. ‘This has 
been found to be the case at Cape Flattery, on the southern side of Juan de Fuca’s 
Strait, and also according to Mr. Richardson, at Bella Bella and Fort Simpson ; and 
from their analogous position, no doubt, obtains on the west coast of the Queen 
Charlotte Islands and those parts of the mainland upon which the southerly and 
westerly breozes of the Pacific strike without previously passing over mountainous 
islands. Thus at Sitka,in the southern part of Alaska,the rain fall averages 82.66 inchos,* 
while overcast or wet weather prevails on two days out of three, the year round, 
The rainfall on the open coast near the mouth of the Columbia River, is not much 
Jess, and on the eastern slopes of the Cuscade or Coast Range about the Salmon 
River, there are evidences of a snow and rain-fall considerably greater than on the 
portion of the same range further south, sheltered by Vancouver Island. The 
vicinity of the ocean and great rainfall of the coast are accompanied by a mild and 
uniform climate. The following table, kindly supplied by Professor Kingston, shows 
tho charactor of the coast climate, as compared with that of the interior ; Ksquimalt 
represonting the former and Spence’s Bridge tho latter :— 
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Spence’s Bridge....... s+ 


The winter temperature of Esquimalt is taken from that of the months of 
January, February and March; that of Spence’s Bridge, from January, February and 
Decomber. The summer temperature at both stations from June, July and 


- August. 


* Average of sixteen years. Alaska coast Pilot, 1869. 
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Tho region of tho coast suited for agriculture by its climate, is that sheltered from 
excessive precipitation ; and in this position lie the low and fertile lands of the east 
coast of Vancouver Island (including Esquimalt station in the abovo table) the delta 
and partof the valley of the Fraser, and tho flat land probably existing on the north- 
eastern portion of the Queen Charlotte Islands. Of the low country reported to 
exist in the Nasse-Skeena region, very little is known. 

In reference to the eastern, Vancouver,and Fraser Estuary country,constituting the 
chief area of arable land on the coast, so much has already been written,* that it will 
bo unnecessary to refer to it in other than general terms. On Vancouver Island the 
cultivable land is chiefly that which is covered with drift deposits of clay and sand, 
and lies at no very great olevation above the sea, A great part of it coincides in 
extont with the area occupied by the softer rocks of the cretaccous coal formation. 
Tho surface soil is generally of a dark brown, colour, and in some places graduates 
downward into the drift, while in others it is separated by a rather sharp line from it. 
It follows the undulations of the surface, and Mr. Richardson describes it as generally 
gravelly and light at the higher levels, and finer grained at the lower. It may not 
improbably be of marine origin and formed during the emergence of the land. The 
area of arable land on Vancouver Island is howéver not large; the only estimate 
which I have seen is that quoted by Mr. Sproat.t This however manifestly refers 
to the surveyed portions only of the districts named. The distribution of the land is 
as follows :— 

Near Victoria, Bay 0. Siskin ids cP eateessenceseseevs! 100,000 ‘acres, 
Saanich, Peninsula....... yiteu beets AS Re. OC LOU am 

Sooke—out'of five square miles... cece. (98;T80 © 

Cowitchen,—portions surveyed (including Shawnigan, Quamichan, Somenos 
Comiaken), 100,000 acres; of which half considered superior. 

Salt Spring Island—area, 90 square miles, of which 5,750 acres good. 

Nanaimo—(Mountain, Cranberry and Cedar districts,) 45,000 acres, a fair pro- 
portion superior. 

Comox—50,000 acres. Very good. 

The above is estimated to give an area sufficient for the support of 30,000 country 
people. . 

With regard to the interior of Vancouver Island Mr. Sproat says,{ “I do not 
think there is very much farming land in the interior of the island anywhere in mass, 
though detached pieces on lakes in valleys would no doubt make a considerable area, 
if all wore put together.” The explorations of Mr. R. Brown and others, to whom our 
slight knowledge of the interior is due, seem to confirm this statement. 

The fertility of the soil of Vancouver Island is very great, and goes far toward 
compensating for its comparatively small extent. All ordinary cereals and crops 
flourish. Ido not think Mr. Anderson exaggerates in stating the ordinary yicld of 
wheat at from 30 to 40 bushels per acre, while oats are said to produce frequently as 
high as 60 bushels. Hops, for which the climate and soil seem specially suited, yield 
from 1,200 Ibs. to 2,000 Ibs. per acre in favourable seasons. Mr. Richardson obtained 
the following statement of the average yicld of land in Comox district, when cleared 
and thoroughly under cultivation :—. 

© Whoat from ......ssccssccssccsercseseseseceee 30 to 45 bushels per acre. 


Barley eh, SON aa ave nie vel pee" LOU do 
Oats OE ee aU EN yh lag dub ee nbds Ata OOO CAG TF do’ 
Posse P50 OAT Ri rattin aves terete clase. e0 LOTED do 
Potatoes #105... a eacag cohen ek LOO to 200 do 
Turnips *° -s2. Jase veastiteeseter: c0°tO 20 tons do 


* See especially B.C. Information for emigrants, issued by the Agent General; A. O. Anderson’s 


‘Brief Description of B. O., 1872, aud Mr. Richardson’s various reports in the Memoirs of the Geologica . 
. Survey 1871-72 to 1874-75. aor 
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Crops like these appear so remarkablo to those engaged in farming in the Kast, that 
the accuracy of the returns has often beon questioned, but they have been repeatedly 
contirmed, not only in British Columbia, but in parts of Washington Territory and in 
Oregon. Theso results are, howover, only obtained from land in first-rate order ; and 
tho soil may of course be impoverished to any oxtont by bad farming, and has already 
in many instances been much run down in this way. 

All fruits suited to temperate climates thrive admirably on the east coast of 
Vancouver Island, and somo of thom attain a size and perfection seldom found 
elsowhere, and show a strong tendency to develop now varieties. The number of 
cattle raised on Vancouver Island must, under present conditions, be quite limited, 
ns tho flat and open country can bo turned to more profitable use otherwise. Small 
herds, however, do well the year round, with little attention, in the more thinly 
wooded portions of the hilly country; where they find many edible plants, and browse 
also on the nutritious lichens which hang from the branches, 

A great part of the low land, which will eventually be brought under cultivation, 
is now covered with gigantic forests, and at the present rates of labour it is scarcely 
attempted to render it available, notwithstanding the high price of farm produce. 

The flat land about the mouth of the Fraser, probably rests over nearly its whole 
extent on soft tertiary formations, but along its low, seaward margin is composed, to 
all appearance, of very modern delta deposit. With it may be included the low 
country about Sumass Lake, the Chilliwhack and Pitt Rivers, forming together 
a somewhat extensive region. The greatest drawback to this country is its liability to 
flood, the coastward pepeian of it by the backing-up of river water by the tide, tho 
inland basins by floods arising from the melting snows in early summer. There is, 
howevor, avery considorable area fit for cultivation in its present state, and much 
high land which will in time be made available by the removal of the great forests 
by which it is now covered. It is believed, also, that by a systemof dyking, which 


‘if carried out by Government on a general plan necd not be very costly, a great 


stretch of the extremely fertile delta land, can be permanently reclaimed. Something 
has already been done in this way by individual effort, but at a comparatively great 


‘cost. Of the total amount of agricultural land I have no means of forming an exact 


estimate, but I believe the area ultimately available for this purpose will not fall 
short of 500 square miles, while it may considerably exceed this figure. Mr. 
Dewdny informs mo that about 400,000 acres (625 square miles) has already been 
surveyed into townships; of which he estimates about 230,000 as prairie or lightly 
wooded, to which 10,000 to 15,000 acres representing good land near the Fraser 
between the Chilliwhack and Hope, must be added. 

The climate, though with rainfall somewhat in excess of that of the southern 
part of Vancouver Island, closely resembles it in most respects, rendering it 
unnecessary to repeat the statements made with regard to products. Stock-raising 
can, at present, however, be more profitably followed here than on the island, as 
much of the low country now liable to flood yields very fine hay and grazing. This 
region and those of the east coast of the Island havo the advantage of cheap water 
communication by which to send their pruduce to market. Owing, however, to the 
limited extent to which farming is now carricd on, and the want of sufficient atten- 
tion to the business, the country is not yet nearly self-supporting, being obliged to 
import large quantities of flour, cattle, and farm produce of all kinds. 

The natural flora of the country, closely depending on its climate, may, with 
certain precautions, be safely used as indicative of the climate in those regions for 
which regular meteorological observations do not exist. With the damp air and 
equable temperature of the coast, we find a correspondent luxuriance of vegetation, 
and especially of forest growth. In a few spots only—and these depending on tho 
dryness of several of the summer months owing to local cireumstances—does a scanty 
representation of the drought-loving flora of the Californian coast occur. 

The flora of British Columbia, as a whole, may be broadly divided under four 

reat classes indicating as many varieties of climate; those may be-named as 
ollows:—Tho West Coast, the Western Interior, the Canadian and the Arctic. The 
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the region west of the Coast Range, 


peculiavity of its plants. The second is that of the 
southern part of the interior table-land of the Province, and presents a general 


similarity with that of the interior basin of Utah and Nevada to the. south, and to 
that of the drier portions of the great plains east of the Rocky Mountains. It may 
be said to extend northward to about the 5Ist parallel, while isolated patches of ‘a 
somewhat similar flora occur on warm hill-sides and the northern banks of rivers, to 
beyond the Blackwater. In the northern part of the interior of the Province, just 
such an assemblage of plants is found as may be scen in many parts of eastern 
Canada, though ficeial with unfamiliar stragglers. This flora appears to run 
completely across the continent north of the great plains, and characterizes a region 
With moderately abundant rainfall, summers not excessively warm, and cold Winters, 
The Aretie or Alpine flora, is that of the higher summits of the Coast, Selkirk, and 
Rocky Mountain Ranges, where snow lies late in the summer, ere plants lurk 


which deploy on the low grounds only on the shores of JTudson Bay, tho Icy Sea, 
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first, charactorized as above described, is that of 
and is well marked by the 


co a, eae a Ee 


and Behring’s Strait, 


i 
¥ ( Hast of the Coast Range of British Columbi 
al table-land, about one hundred miles in aver 


irregular mountanious country about latitude 55° 30’, and to the south by a second 

irregular transverse mountainous region, near the 49th parallel. The climate of the 

interior is in marked contrast to that of the coast, being essentially one of extremes. 

Though the mean annual temperature differs little in the two regions, a greater 
difference: ig Observed between the mean summer and winter temperatures, and a stil] 
§reater contrast when the extremes of heat and cold—as exemplified by Spence’s 
Bridge and Esquimalt—are compared, The rainfall in the southern part of the 
interior is extremely small—at Spence’s Bridge 11.30 inches—giving rise to the open 
or lightly timbered bunch-grass country, so favourable for stock-raising. North- 
ward, it increases in amount, and at the same time the forest covering becomes more 
dense, till in the Vicinity of the Stoup of great lakes in the northern part of the 
by the flora and appearance of the vegetation, it is little less than in 
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a, lies the great interior plateau or 
age width, closed northward by an 


es 


plateau, Judging 
eastern Canada. 
Tho greater part of the interior is, however, unsuited to 
of its too great olevation; while in the southern portion, 
i allects those districts otherwise arable—the rainfall being 
iy of crops, 
ean In the southern interior, 
toe bottoms and slopes of the nume 
at which can be successfully irrigated, Northward, 
| beyond, irrigation is not necessary ; 
yes greatest unbroken epread of low te 
we: The soils of tho interior 
(i composed of unmodified drift 


agriculture, by reason 
the third limiting cause 
deficient for the growth 


the cultivable land ig 


limited to those tracts of the 
rous wide trough-like 


valleys by which it is traversed, 
at Quesnel (latitude 53 ©) and 
and in the lower part of the Nechacco basin, the 
rtile country is met with, 

may bo broadly arranged in two classes. 1. Soils chicfly 


» bepresenting the boulder clay of some other regions, 
2. Soils composed of modified or redistributed drift, modern alluvium, &e. 'Lhe first 
class, though spoken of technically 


{ ag boulder-clay,” has not here the stitf clayey 

- ; character very generally found in that formation elsewhere, but is composed as a rulo 
: of a yellowish-grey mixturo of clay and sand, rather hard in consistency, through 
| which stones of all sizes awe irregularly scattered. When exposed at the surface to 
~ the weather, it becomes softened and ‘broken down, and superficially mingled with 
ae vegetable mattor, Though its materials are in great part derived from the imme- 

th diately underlying rocks, it contains much foreign matter, by which any deficiencies 
pay in its composition arising from tho charactor of tho local formation, are corrected, 
|" and sward which this goi] boar 
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econd class, 
y the products of the 


clay, though mingled also with 


. i disintegration and ro-arrangemont of the bouldor 
“ 21 

} 

} 


~ me mee ee ee ee 
si san iS Mle rie Raa de 
NT ae 4 
Dect dni ae 
~~ 


a fg#?¢@ 
~ 


7 
> 


, iet nh 6 Aw 


Saline a cw teeqidet al Sed, add womte acledindt ina at bancl yew Ciev ig 
“4 


The ee ‘ ag Ay 
Ds ek Pe sa 
74 rah) oe, SL nn ee ’ p a : ¥ 


Ba wR gaan 


LA RRL ee 


S ae? + , > 
‘ J 
B Heiew ectgits ap ae 


= ALE hadnt headin naiieei Aan dll 
; sa. ck) Rineiidell 
To i oe ae 


: Palast Niet dat 
donlll ond aa 


“hy waolnkdy yor aT cee abdatp lst Mealaiatl Ap 
na NP dererdinon bape blige agora eh movingy. har 
{. uae okt of haa, 01 = 00 ohetital SDA Sa eies aed emgrenee 
sly AD aah) tna ergy ge cheat Deven de gery rec ares “al 
ied ten ods lo Agdd oF parities bodsect ot mi eoinedisi” 
1oMery & jenwlyot ows 4/0 21 ail edly ermdireaptast Mgdea stent orl dyoor''t 
Jide gy bout veep) to) 1, Dan aeAme eon mlb peawied horweto anon ib 
i dove ‘wn-—hihie hide Saad Yo ‘eorariae. swortey Snset) «tg 
edt ho heey onto ait ot. Mideim pt tarde ru uaiapoll bas 
voqoodhol oat goirig--aniodt QRiT eytert ie ee vitae wb 
AiOk  yedabetlagi4 eS) olenionll, Oe $eatioon fearny dlucud ia sqliitgll "o 


iam gatmanad goinmerie duel adh onmll conn oi) he Bite. trrinlesy as numer, » buew 
ai Vid. este 


wit to done, gsadicon ald vt Aid dmang, Ye query off To 
vp mann ie. . oi qd yyrhybnt aintaly 
od baldune dovniral yt ohdal ol? th en, seloorg oT 
notin done ad) 6) oblige )mollnvels 1207),-" ati to 
seat Ded Tati ott —ofdgan ‘saterraithy ehindaib owls cao 
. nn 
sobrotel wrmibtope oot af 


mrreniies ch ote inaty 
commana sientd baht pau? 
swe, aa wt “aielelieh 


vs wend deni od Bodin ed bedl “eldaviting on 


~ Iiecercond at JF tothe ¢4 eyoliny eaitanguam thw gxewnatnn dle emypole br wary ehdcal 


cd PGR ohinhal jonnontt lp fsaw die fund arsgaeet ~~ lfiamoone ad tne dolitw 
oi ti 4 alt Yo. dimy sero! On 0b baa preeonnd Bar or —— ne 
liv dog (iN aeas Oban: wol lo thera aroaernlong ded orty 
ate ee ob boxqarvta ef heard od oat qorrott ov Ye atlas : 

iodyet aad ni nee hod Ya quite yore iw S} edt Le La Siri aL LL ‘be aenaneong tC) 
b twirblis mohogs Sei bolurtenkei bat yi Lath hiyins Y6 bewnycaga ila. 3 


’ Ay set Ps Ondo 


hide uit! eed donend "2 Anbivnt © en Vilwyindtont be twohowta eget aalo 
, bal 


youn) 


Jamord pphnubelanas st nied smd tacy ghoaks tena. yankee Key ores eiers finiwo Ww 
eaelian qhabrgytit biG eens %, wanda. 
(tiw feigaia yleinitaqer hap anvwoh camcnd bee lettin poncouel 3) sadianw odd 
vane tet aot) hovieb pay daoty Hiern uwiaivarecd al dazed’! edtnn oldalogoy 
ee sero baie erie Moker ced cvdhean Wylrio? dum rations ii polars qalyisebas yltalh 
Polo éeh peers! leer wilt “Mo tolomsadls ott wrorlt Quiaria Old Weoq sem wt al 
deren walareitia node stocd Hat edt dobde beau tae dag708 ef) anvtt sttyhvl 
sani oe weede cyrhoviiny dow St tient add oft anit 4) dard salbiul of. sangi ot Fosnodie 
, . . | ow lleaiazat lybeusooda To 
mitts foreais di Yo alles of? po bebe aie gala oot ab wel steiger est! 
ott ee siestereg ada <Ppid ou aNT, senqanade uibariey egies docee out doldw 
Adie tel leiguias Aywerl Ra) nahinest gale li piece gaareo baat ol 


ob apalfewn ed! dg hoaoyte ani W 


ial i 
i ‘ nid 
ie (aa ee : 
oR a ae 
¢ _ 7. Yea - 


¢ 
4 


ave te 


nba) es 


i 


viviw . 


250 


detritus derived from the waste of the local rocks since the glacial period, or carried 
down by rivers when flowing at a higher level. They form the benches or 
terraces which aro displayed on so large a seale in British Columbia, the irregular 
slopes of some of the valleys of the south, and the modern river flats. Their texture 
varies from that of fine, almost clayey, material, to coarse, sandy, and gravelly beds; 
but in general they preserve a mean character in regard to size of particles, and are 
extremely fertile. ‘To this class the soil of the flat. country in the Lower Nechacco 
Basin belongs. This area has, no doubt, ata former period been the bed of a great 
lake, with the fine sediments of which it is now covered to a varying depth, but in 
some places probably exceeding 206 feet. The beds are usually pale in colour, 
calcarcous, and found when examined microscopically to be composed of very fine 
angular silicious matter mixed with calcareous and argillacious particles, resembling 
in appearance, and probably in mode of origin, the loess of the Rhine, and the sub- 
soil of the Red River Valley in Manitoba. These deposits, which form an extremely 
fertile soil, I have called the white silts. 

The extraordinary crops which, when favourably situated, the soils of the 
interior everywhere produce, bear witness to their uniform fertility, which is largely 
owing to the quality of modern igneous rocks which have been incorporated with 
them. The following facts as to yield of grain, ete., of irrigated farms in the interior, 
appear in Mr. Selwyn’s report for 1871-72. 


_At Carson’s Pavillion Mountain Farm the average crops obtained are :— 


When pet none... trie bwintdneestnscateiasy 1400.10. 1,500 Ibs: 
POEL bs Coy ae tact wath a vagia took tceugheasacs os teat oalsO0 110. 1 SOOT 
Oats WOWEAY Gicahvss AM tetl Aus isesttssencsesisp. 1,000 tO. 16800 
OURO OS Ee orate a vse uicneasesosastic cat eae 30,000 to 40,000 * 


The oat crop sometimes reaches 2,700 Ibs per acre. Timothy grass from 14 to 
3 tons per acre. 


At the Australian Rancho, 20 miles below Quesnel, the yield of crops was as 
follows :— . 


Wheat POELACTON, . Nistesvie, Whtecsetseul, cat egOO Ming: 

Barley hat Ci at Aa eae on eee ey 

Oats aks RP PEE ce tees eh Mv ere. oO0 2 

Turnips ae a ee drevecesstiteeps ce aveetbae Uli Of 2000 Lbs 
Potatoes pale Viera arr terry herrea 5 log ae ca 


AITAGENY rags ht COT ceca OTe aries  Rinanas 


The three thousand foot contour line may be taken as roughly indicating the 
oxtreme upward limit of agriculture in the interior, and on examining the relict of 
‘the country it will bo noticed, that in its southern portion nearly all the main river 


‘valleys, and many of those of the smaller streams lie below this level; while the 


general surface of the country stands above it, and would form, were water at this 
elevation introduced, groups of irregnlar islands separated by narrow lanes of water, 
Norti-westward, the country below the contour line of 3,000 feet opens ont, till wide 
‘shallow valleys are formed, including the whole basin of the white silts. 


In using the three thousand foot line as broadly limiting the possible upward, 


extension of agriculture, it is not intended to affirm that wheat can be ripened to this 


‘elevation, for in all probability the profitable growth of oats and barley will not 


exceed it, and in some regions fall considerably below it. The height at which 
immunity from summer frosts is obtained. varies considerably in different localities, 
and often scems to depend on local circumstances difficult to define. Valleys shut in, 


"and forming a small area of low ground among high mountains, aro less favourably 


situated than land at the samo height where forming a broader expanse. It appears 


- to bo from this reason that thorois little difference between the height to which crops 
“mity be raised in the southern and northorn parts of tho interior, through nearly five 


dogrocs of latitude. 


RE Raye tome: 


— = a 


wont 


bya aa a? ; oo Ne y 
a. oe re Me Seek Sos att 
1A a ae che They oat 


a@ % 


Arty aya doy Aho sah sl al 
is 


' fr oh D atete poe oe 
Mbaosag lb sh ‘ie waif yal phy uy ; 
f we ak ta In I we ‘ , ¥ 4 
, beta ; ‘ Fy fr ny rete) 


iit ede ht ely act 
ag ject eyed tlubtiw ares 


. . soit ers se ‘vidieoes oii) reel , ane) 
\ wl | phe. ! wi (4p. ee ayer geene vie nts svete sd A deal WS / : af ' ae hi : 
7 ; ” ey oe OW. eee >be ae gi e@s de Lita ee tastes « Larter ” i 7 fi 
} : si O%: | nf hea, 3 GAR G09 1D Co@edODelSieews heh! " } ‘>a 
ae ” 105. ‘@ hod nooar yveerederery rede ies wg. Mbeds ay Une q ” A or Ma 7 i 
y | i. i wut tol 
Wy ta) ci OY sre elie nae Samay) pdt GON iden waned Preteen Qevety Ane ol ic 
" rte wee ant &. : ay) 
arr agoig te bey ad , wer waren ellie OD adeno SqilevenA oft 1A a 
; | vt Wwatigh 
7 ; WD GANG ce HGS eherrd ee Shuck OPM IND hoe vom 
. F h we & i ae be reubecnehecmectah vs iy ral aall ig 
ES Soba catieirre ince wa alaQ : 
wih wae: ieee ei ee eee tit ai a Se : 
YD PRE setuedveatet pthortopedes eee) roland £ 
} , ’ m * Bt 4) 4eedopp lt eee Le be ed ma (oraik 4 ty as 
olb array ifusi velibayers ie novted-onl Vee CE tg ige 4epeht Lttaenewd) oot) oa lf 
" tethory only joe 0 th dhe Noho oakP Ai Mn dlant yen Wo Shi Inavey ontailye 
oun Mam * mT io metiog eroticy ali il dad’ pbesasdove od liiw Mi yetanot oil” 
git) al tity 4 aid ‘led oi) newton walle ok % noo “le bas woynlinw- 
| yarld ip oinw pwy fon) Plnow hoe jt! creat abbeageth ‘verti “i aon le lerweite \ aa 


je ee TO wok) wore wd heerlen ahaa rile: wrt ‘fO eqves , bowoleride’ aellavela 
oly w, hid dite anergy dod ORD te onli Veataan ond wislod Vrinin ‘ods pefecirtewect ts 

An Vie ait jo plead ofadw olk meld: inests  foperraest wig & aolley wel lante | 
eriequ oof teay oll qottionih efhanwham eal suf launaodd goadd an trina vf 
dit? o) Dodtegid bed ing danoal ve tai) ania it lobadint bods? W eilimbae h Golaiolze . 
dove Vw. eannd ew aden Jo iver olleti yc) Fe dusdorty lie wt 40h ohievele . |) ae 
ite in titgint elT At woled vidieeone: oes It oahu egow AP bas at leon : 
Mirbilnddt hamotth wi vidwi abjedwng ani rie tawiehde arson? Meee sri t winnatn)* 
its! bus» (ono? an Bikes d dhe JBih eviaeds unt i inael we totals ©) pariew malig fag 


lay mn 


Thinaeva) took won gminbiworn did yang mig vet la eye Ten A qatar) ben é 
| isha: trae ta, Ms ino # yam) tebe Ghiiod monn od da haat wed? Lekehie . 
‘ ingly 2 i li @ OF odin! afd marwied Qxce wt f1//) aberwds Ard} wens eile peut olf af u 
or Vien dgianalé set sini orld So iog « Glitee bine gad ioes al) a) boeier od nn 
{ eohaale al Yo wera 
j 
J 
a i eT y 7 
: i 
¥ { 
P ’ 7 vr . . 4 
| ’ ve :) , ~~ 3 va ’ ; he inle 
thie: ; é re 1 4 ; 
ria: wee | » : ry wa 


—— 


arried 
es or 
gular 
xture 
beds ; 
d are 
hacco 
great 
uf in 
slour, 
y fine 
bling 

sub- 
mely 


F the 
rgely 
with 
rior, 


! 
§ 


—_. - ————— —— —_- _ = — — —_ cag aaa orn naingervesrniciisoemnsaacncnienescypinnisidl 


Between Cacho Creek and Clinton, on tho waggon road, are several farms at a 
grout clevation, the highost being, by barometer, 2,800 feet. [am assured that wheat 
will ripen here, but is not generatly grown, barley being a surer crop and selling 
hotter. This is probably about the limit for the growth of grain in this rogrion, though 
Mr. Sproat states that ono may see “fine grass and good grain growing (of course 
with some risk) on Pavillion Mountain, 4,000 foet above the sea level; excellent grain 
growing and harvested; also cabbages, carrots, turnips and potatoes elsewhere at 
2,700 feot ; vegetables of all kinds and grain luxuriantly at 2,000 feet.”* On Riske’s 
Creek, north of the mouth of the Chilicotin, at an approximate clevation of 2,400 fot, 
fino wheat, and grain of all sorts, are grown without injury from frost. 

At Quesnel, grain crops are sown from April 20th to the 1st of May; potatoes 

lanted somewhat later. The grain is harvested about the middle of August. Wheat, 
fasieg and oats are cultivated, and all suceced well, though tho two last are the most 
profitable, as they can be sold in Cariboo without milling. Night frosts happen here 
occasionally in June, but are not usually severe enough to do damage to potatoes, 
though sometimes checking them a little. On one occasion, potatoes are known to 
have been so completely frozen down as to prove a failure. The Hudson Bay Com- 
pany formerly cultivated a farm at Alexandria between Quesnel and Soda Creek, on 
which, on certain portions of the land, 40 bushels of wheat to the acre, by careful 
measurement, were grown. 

At Fort George (near latitude 54°) the season of growth for crops, does not 
differ materially from that of Quesnel, and grain of all kinds may be ripened. Tho 
elevation here is 1,880 feot. Winter is said to set in about tho Ist of November, 
though steady cold weather may not continue from that date. In December and 
January, there is often a few days’ thaw. In March, the snow thaws in the sun every 
day, the thermometer falling below the freezing point at night. In April, the snow 
disappears, and by about tho 20th of the month the ground is fit to work. At Frasor 
Lake (2,225 fect) potatoos and other root crops are grown near the Hudson Bay 
establishment, and barley and wheat were formerly cultivated, though it is now found 
cheaper to import flour. The Indians have little garden patches with potatoes, 
turnips, ete. At Stuart Lake (2,200 feet) near Fort St. James, garden vegetables and 
root crops succeed admirably, and potatoes and barley are grown in considerablo 
quantity. Ido not know whether wheat has been tried, but with proper care, it 
would, no doubt, succeed in most seasons, if not invariably. 

In all these places the complaint of summer frosts is made. These usually 
happen in June, and may occur on one night only, or on two or three nights, and 
are often severe enough to touch potatoe-tops, and occasionally to harm the plants 
considerably, It is said, however, that these frosts have only occurred of late years, 
and that formerly they were unknown. It hardly seems probable that any great 
change in climate is taking place, and it is quite possible that the necessity for farm- 
ing having to a great extent been done away with, sufficient care has not been given 
to cultivation, or to the renewal of tho soed, which is apt gradually to deteriorate and 
lose the vigour necessary for successful growth in northern. latitudes. Nor are the 
most judicious localities always chosen for the more delicate crops, the lowest ground, 
or that nearest the fort being often selected, while higher slopes may be less exposed 
to frosts. It is not probable that wheat will grow over the whole area of the white 
silt deposits of this region; but I think barley would flourish over nearly the entire 
area, while wheat: may be successfuly raisod in chosen spots. The quality of tho 
grain scen at Fort Fraser was excellent, 

It is very difficult, with the information now accessible, to form even an approxi- 
mate ostimate of tho quantity of arablo land in the intorior of British Columbia, T 
pave only seen a fow parts of tho southorn portion of the intorior platoau, but judging 
from thoso, and facts obtained in other ways, Lam inclined to believe that the cultivable 
land cast of the Fraser is probably in area less than 1,000 square miles, It is 


* Information for Immigrants, page 62, 
-- | A. O, Anderson, op. cit. p. 48, 
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to ho remarked, however, that this area does not at all adequately represent the 
capacity of the country to support a population, as a comparatively small patch of 
arable land serves the stock-farmer, whose cattle roam over the surrounding high 
country. West of the Fraser, as far north as the Blackwater, the cullivahle 
areas are very small. The so-called Chilicotin Plains, lie too high for farming, and the 
available area in the valley of the Chilicotin was roughly estimated by me in my report 
for 1875, at 7,000 acres only. An area of 300 square miles might be perhaps taken 
as an estimate of the farming land of this region. North of the Blackwater is the 
Lower Nechacco basin, already more than once referred to, Tho area of this is 
probably about 1,000 square miles. Bordering on Francois Lake avo considerable 
stretches of country not raised so much as 30() fect above it, and therefore consider- 
ably below the 3,000 foot contour. The soil is very fertile, and the vegetation much 
resembles that of the white silt basin. Supposing this country to be suited to the 
growth of barley, oats and the hardier root crops, which appears highly probable, 
though no trials have of course been made, an area roughly computed af about 200 
square miles will be added. 

It is much to be desired that regular metereological observations could be made 
at some place such as Fort Fraser, or Fort St. James, which would fairly represent the 
climate of the northern low country, and remove the feeling of uncertainty with 
regard to its capabilities, which to some extent must obtain with our present know- 
ledge. My impression is that a great part of it is suited to the culture of tho hardy 
cereals and root crops, at least ; and Professor Macoun, in his report in connection 
with Mr, Selwyn’s expedition of 1875, speaks highly of it. 

Agriculture propor, however, must always take a secondary place in the interior, 
and stock raising constitute the chief wealth of the country. Cattle and horses winter 
out from the 49th parallel to Fort Fraser in lat. 54° a stretch of 450 miles, The capa- 
blities of British Columbia as a stock-raising country are so well known that little need 
be said on this point. The “ bunch-grass ” country, pre-eminently, is that east of the 
Fraser in the southern part of the Provinee, where the rain and snowfall is light, 
and the hills bare and grassed almost to their summits. But even northward, in the 
thickly wooded country, there are many fine valleys with grassy northern slopes and 
extensive hay swamps, which in the aggregate must form a very great area capable 
of supporting stock. Though, as above stated, cattle can winter-out without atlen tion, 
and in many cases appear fat and in good condition in the Spring, & severe season 
occasionally happens, in which if no provision is made they may suffer much priva- 
tion, and a considerablo mortality may occur. It is thus always better to have a 
small quantity of hay in readiness, and with this precaution cattle-raising may be 
made a certain business. Sheep succeed admirably in the Kamloops’ countr y, but at 
present even the wool scarcely remunerates the farmer, when he has paid the expense 
of carriage to the sea-board. 

No precise statistics appear to exist in reference to the numbers of cattle, sheep, 
horses, etc., now in the province, but Mr. Sproat, in the publication above referred 
to, dated 1875, gives the following as an approximation :— 


Horned Cattle...... Be Lear eke: reveeressseceeeses B0,000 
Fiore ti.) kvm e Raeneeac dee Miabetors ies: 6,000 to 7,000 
US Ucn EAemeree phe ee Oe coseenas Winks ean 12,000 to 15,000 
Moe 6 re Wiveuenth¥sdshxunseneesrherssiivenscitile, 10,000 


This appears to be rather a low estimate. Stock of all sorts is rapidly on the 
increase, and the chief want of the farmer is an outlet to a market. 

In the foregoing notes no reference has been mado to the portion of the Peace 
River County included in British Columbia, of which I know nothing personally, but 
which is fully described in Mr. Selwyn’s report for 1875. They also refer to tho 
present condition of British Columbia.” I fecl convinced that by the agency of man 

reat changes will be produced, as has happened in other countries. The reckless 
dairiste: of the forest areas of the southern portion of the interior, by fire or other- 
wiso would, no doubt, cause a gradual dessication of the soil and climate. To the 
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north, however, great regions of plateaux are covered with scrub pine and other 
trees small in size and unfit for most economic purposes. The destruction of this 
useless forest by fire, is followed by the growth of grass, with groves of aspen poplars, 
and the drying up of the peaty swamps of the little hollows. Such areas. will 
eventually add largely to the availablo grazing grounds, and even where situated at 
a very considerable altitude will serve for summor pasture. Irregular plateau and 
mountain country, at yet greater clevations, is still of some value. The vigorous 
growth of timber ceases at between 4,000 and 5,000 fect over most of the Province, 
above this limit, park-like open country is found. Considerable regions of this 
nature occur even among the Bald Mountains of Cariboo, on the snowy volcanic 
ranges, south of the sources of the Blackwater and Salmon Rivers, and elsewhere, and 
during the summer months yield alpine pasturage of the most nutritious description, 
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APPENDIX T. 


DESCREPTION OF THE ENGINEERING FEATURES OF CERTAIN LINES IN BRITISIE COLUMBIA 
TO WHICH ATTENTION HAS BEEN SPECIALLY DIRECTED. - 


Orrawa, 18th April, 1877. 


Sir,—I have the honour to submit the following description of the engineering 
features of certain lines selected from the three groups diverging from the Yellow 
Head Pass in the Rocky Mountains to different points on the coast of British 
Columbia. 

For convenience of reference, I have divided tho several lines into Districts and 
Sections; the former determined by the great natural divisions of the country, the 
latter being taken in convenient lengths possessing distinct engineering features, 


lab y District iy .. sie Fnme In the Rocky Mountains. 
2nd“ «dies boss ceeas ve On the Central Plateau. 
ty CL eerre ANAS oe In the Cascade Mountains, 


LINE No. 2 IN SOUTHERN GROUP, EXTENDING FROM YELLOW aioe 


PASS TO BURRARD INLET. 


This line commences on the divide or watershed in the above pass, from which 
the streams flow north-eastwards into the Arctic Ocean, and south-westwards into- the 
Pacific. The height of this point is found by repeated check surveys to be 3,733 feet 
above tho level of the soa, but as the railway will there be in a shght cutting the 
height of the rail level may be taken at 3,730 feet. 


IN THE ROCKY MOUNTAINS. 


Section 1'—F’rom the summit of the pass to the foot of Moose Lake, 29 miles. 


From the summit of the pass, the line follows down a deep narrow valley on a 
westward course by the sido of a small stream supplied from springs, melted snow and 
rain on the mountain slopes. At two and onéhalf miles it reaches Yellowhead Lake 
which is three and a half miles in length, with a maximum breath of about a half a 
mile. This collects the waters of other small streams fiom the mountains, and forms 
one of the sources of the main branch of the rivor Fraser. The outflow of this lake 
is a shallow stream about 100 feet in breadth: 

A littlo below this, a stream of about an equal volume comes in from the south. 

The line follows the north shore of the lake and the stream flowing out of it, 

and at 13% miles it crosses Grant’s Brook, 50 feet wide, coming in from the 
north. At 165 miles it crosses Moose River, about 150 fect wide, which also comes in 
from the north. At 18} miles it reaches the head of Moose Lake, which is 3,400 feet 
abovo sea-level. But the formation level of the railway at this point is 3,434 feet, 
making a total fall of 295 feet in 18% miles, an avorage of nearly 16 feet per mile ; 
the gradionts, however, are variablo, the maximum being at the rate of 1 por 100, of 
which there are two lengths, making togethor three miles, rising eastwards, 

Moose Lake is cight miles long and about half a mile in average breadth. Theo 
line follows its north shore to the outlot, which is a stream 200 feet wide in slack 
water, but in the current it is about 150 feet wide, 
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The altitude at this point is 3,414 fect above sea lovel, showing a fall of 20 feet 
in tho last 10 miles, with undulating gradients, the highest of which is 0°75 per 100, 
or 39-6 feet per mile for a little over half a mile in length. 

The works on this section of 29 miles will be moderate, the cuttings not deep, 
and principally in sand and gravel mixed with boulders and some loose rocks which 
have rolled down the side of the valley from the cliffs above. 


Section 2—Mrom. the foot of Moose Lake to Cranberry Lake, 29th to 58th mile. 


From Moose Lake the line follows the right, or north bank of the Fraser about 
three miles on gravel benches nearly level, and the works will be light. It then 
crosses the river and follows the south slope of the Fraser Valley 174 miles, with an 
average descending gradient of 35 feet per mile; tho only variation from a uniform 
gradient being one of 43} feet per mile for a mile and a half, and another of 21 


‘feet por mile for about the same distance. 


Of this 174 miles, 6 miles are on granite, the same distance on slate rock, and the 
balance on shale, with solid rock cropping out at intervals. The works therefore will 


-be rather heavy though the cuttings are not deep. There will be three tunnels, the 


united lengths of which will be about 2,600 fect. From this point, which is opposite 


‘Tate Jaune Cache, the line takes a southward course into Cranberry Valley, and 


descends obliquely its southern slope for about six miles, till it re-joins the line 


surveyed in 1872, from three to four miles north of Cranberry Lake. 


On this six miles the works will bo rather light, and there will be no rock 


_ cutting, 


The plans and profiles of that portion of tho line from Cranberry Lake to Kam- 
loops were unfortunately burnt in the fire of 1874, and as no re-survey has been made 


‘Ican only repeat tho description given of that portion of the line in the progress 
report of 1874. 


Section 3—Cranberry Lake to the Valley of the North Thompson, 58 to 82 miles. 


From Cranberry Lake to the crossing of Canoe River, 3$ miles is practically 


“level, as tho surface of the river is only 20 fect below that of the lake ; thence to 


Lake Albreda, 10 miles, there is a rise of 264 fect. This is on the watershed between 
the tributaries of the Thompson and Columbia, and, by our surveys, is 2,866 
fect above sca level. From this point the line follows the Albreda to its con- 


fluence with the north branch of the Thompson, a distance of eleven miles, in which 
-the descent is 430 feet. 


For about half the distance the gradient on the preliminary trial survoy exceeds 
one per 100, but by a elight deviation it can be reduced to that, or probably a lower, 


-yate of inclination. On this section the works will be light or moderate. 


' Section 4.---North Thompson Valley, from the mouth of the Albreda to the mouth of the 


Clearwater, 82 to 182 miles. 


At the mouth of the River Albreda, the line crossos the north branch of the 
Thompson and follows down its right or west bank, near to its confluence with tie 
Clearwater, where if re-crosses to the left bank at an angle of about 45°, requiring 
400 feet of bridging. 

In this distance of 100 miles the river falls 1,080 feet. This fall is not uniform, 
but in no caso will tho gradiont oxceed ono por 100. Rathor short curves will have to 
bo used in soveral places. 


Tho gonoral character of tho works on this portion will not be heavy, as tho line — 
--yuns on low flats for about one-fifth of tho distance, and the rest on gravel benches, or 
: on the face of easy slopes, with tho exception of about eight miles through the 
, canyon, whore the works will bo hoavy. ; 
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Two-thirds of the distance through the canyon is on slate rocks with short cuttings 
of 20 to 30 fect maximum depth; the balance will be very heavy rock cutting, with 
a considerable length of tunnelling, but by bridging the’ river twice the tunnelling 
can probably be reduced to one of 300 fect, and another of 800 feet in depth. 

About four miles above the mouth of the Clearwater, one of the lines to Bute 
Inlet branches off. The altitude at that point is 1,397 fect abovo sea level. 


ON THE CENTRAL PLATEAU, 


Section 1.—-Clearwater to {amloops, 182 to 255 miles, 


At Clearwater, the line is free of all the ranges connected with the Rocky 

Mountains, but the Thompson valley to Kamloops is narrow and sunk deep in the 
Hateau, 
: From this, the line follows the left bank of the north branch of the 
Thompson to its junction with tho south branch, whero it crosses the latter, 
requiring 200 feet of bridging ; altitude 1,170 fect above sea level. It then follows 
the left bank of the united stream to Kamloops, about a mile lower down. 

In this distance of 73 miles, the river falls 191 fect, or under 3 feet per mile. 
The gradients of the lino are casy and undulating, only varied in passing from 
one bench to another of different height, or in rising over a rocky spur to reduce 
the quantity of excavation. 

The heaviest work on this section commences about 11 miles below the mouth 
of the Clearwater, and continues tor about four miles, in which there are a number 
of spurs of compact slate rock to be cut through, in lengths of 300 to 800 feet, and 
from 15 to 30 feet of maximum depth ; amongst thy. is tho Assiniboine Blutf, 700 
feet in length, of which about 200 feet will have to bo tunnelled., 

Below this, at various points, the high benches of clay, gravel or shale, come 
very close to the river, and in these there will be some heavy cuttings in short 
lengths, the lower portion of which will be in slate rock ; there are eleven miles in 
which this class of work occurs. 

For the rest of the distance, the line runs on benches and low flats, and the works 
will be light; altogether this section of the lino is very satisfactory, and the works on 
the average will not be heavy, but medium, and might almost be classed as compar- 
atively light. 


Section 2.----Kamloops to Savonna’s Ferry, 255 to 280 miles. 


At Kamloops (255th mile), the north and south branches of the River Thomp- 
son unite; and thence the line of exploratory survey made in 1872 follows tho lett 
bank of the joint stream about seven miles down to Lake Kamloops with casy 
gradients, and the works will be moderate. 

Thence its course is along the south, shore of the lake, on which, at 2633, miles, 
it encounters a range of volcanic rocks, extending about five miles; no levels are 
given over this portion, but for about half its length, the perpendicular basaltic clifts 
project into deep water, with extremely irregular outline, so that very heavy rock 
excavations and probably over a mile of tunnelling will be required. 

From this to the outlet of the lake at Savonna’s Ferry (280th mile), tho line 
follows the shore, with easy undulating gradionts, along the slopes of the hills. 

On half this length of twelve miles, the works will bo moderate, on the othor 
half they will be rather heavy, as many of tho cuttings will be in rock, and on the 
the sides of clay bluffs, and some protection works will be required against the waves 
of tho lake, and against probable land slips. 


Section 3.-—-Savonna's Ferry to Lytton, 280 to 350 miles, 


The altitude of Lake Kamloops is 1,130 feet, approximately, by this survey, 
which, howover, is not very reliable. From its outlet, at 280 miles, the line follows 
the loft bank of tho Thompson to its junction with the Fraser at Lytton, at 350 milcs, 
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The whole of this is « 


ver difficult ground; tho valley being a succession of 


benches, varying from 20 to several hundred feet in height, furrowed by deep, lateral 
ravines. Frequently, the higher benches come close to tho river and terminate in 
broken slopes of clay, gravel, or loose rock. These are varied at intervals by rocky 
spurs from the mountains shooting right into the river and diverting its course, or 
occurring simultaneously on both sides and thus forming a rocky canyon. 


The fallin this distance of 70 miles is only 510 feet; but to avoid excessively 


heavy works, the line will 
others, on the high benches 
will be undulating, and t 


have to be carried, in some places, ciose to the river; at 
or well up the slopes of the valley, so that the gradionts 
he maximum of 1 per 100 will have to be frequently 


employed, alternately rising eastwards or westward. 
Not even a rough approximate estimate can be made of tho extent of the works, 
from the profile of 1872; for with the free use of this maximum gradient, the pro- 


portion of excessively heavy 


y works would still be so great as almost to condemn this 


Jine as impracticable. It is, howover, very probable that a carefal location survey 


would give more satisfactor 


V results. 


IN THE CASCADE MOUNTAINS, 


Section 1—Lytton to the crossing of the Fraser, 350 to 358 miles. 


During the season of 1876, are-survey was made on this line between Lytton 


and Yale. 
The altitude of the line 


at Lytton (350 miles) is 690 feet above sea level, and 


that of the river about 200 fect lower. “Fror -his point it follows the left bank of 


the Fraser to a point near 
and then follows the right | 

Tho fall in this length 
works, the course of the lin 


© 


Kanaka Bar, at 358 miles, where it crosses the river 
yank down to Yale at 403 miles. 

of 53 miles is only 510 fect, but to avoid excessively heavy 
is continually varying. Now, it is on the river bank 


a few fect above the flood level; thon, it is high up on the slopo of the valley, so that 


the gradients are rising n 
maximum gradient of one 


ow east then west, and the aggrogate length that the 
per 100 has been used between Lytton and Yale (53 


miles) is 14} miles rising eastward and 64 miles rising westward. 


The excavations on thi 


8 section will be rather heavy, but chiefly in gravel and 


boulders, with a few in rock. There are five ravines that will have to be bridged or 


crossed with an embankmet 
350 and 400 feet wide at for 


it. The two largest are 90 and 95 feet deep, respectively, 
mation level, but their slopes nearly meot at tho ‘ottom. 


Section 2----On the Right Bank of the Kraser to Boston Bar, 358 to 380 miles. 


Tho crossing of the Fraser at tho 358th milo is 1,500 feet wide at formation 


level. High flood lovel is 8 


7 feet below this, and low water 135 feet below. There 


are rocks projecting into the river on both sides, standing above high-water level, on: 
which piers could be built, sothat the water-way could be bridged with .two spans, 
one of 350 feet and the other of 250 feet in length, and the approaches with four spans 
of 100 feet each; the balance of 500 feet will be embankment, 

On the next half mile there will be heavy rock excavation and a tunnel 700 fect 


in length. 


-| From 359th to 368th mile, the works will be heavy. The deepest excavations, 
however, will be principally in gravel and boulders, those in rock will not be so deep. 


The line crosses six ravines 


varying from 65 to 90 feet in depth, and from 250 to 600 < 
ying I 


fect in breadth at formation level, their slopes meeting within a few feet at tho 


bottom. 
From 368th to 374th m 


ile the works will be heavy, the greater number of exca-: 


tions will be in rock, the balance in gravel and boulders. Five ravines have to bo 


crossed, varying from 75 to 


100 feet in depth, and 400 to 500 teet in width at forma- 


tion lovol, their slopes nearly meeting at tho bottom. 
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From 374th to 380th miles the work will bo light and moderate, the cuttings 
chiefly in sand and gravel, 


Section 3.— Boston Bar to Yale, 380 to 403 miles. 


The works generally on this section will be very heavy, the excavations chiefly 
in rock including 14 tunnels varying from 200 to 3,900 fect in length, making an 
aggregate length of about two miles, 

Besides the ravines that will require bridging or embankment, the following are 
the principal streams between Lytton and Yale: 

398th mile.—River Fraser, ono thousand feet of bridging. 

369fth mile.—River Nah-ah-lateh in a canyon 112 feet deep from formation level, 
and 350 feet wide at top, but on a rock bench 90 fect below formation level, the 
breadth is 100 fect. 

394th mile.—River Spuzzim in a gorge 400 feet wide, at formation level. 80 fect 
deep; river 100 feet wido and 7 feet deep. ; 


Section 4.— Fort Yale to Fort Hope, 403 to 418 miles. 


From Yale the line continues on the right bank of the river, to a point Opposite 
Fort Hope, at the 418th mile. Tho gradicnts are variable, and the works will be 
heavy on the first three miles; on the balance they will be moderate. , 


ON THE LOWER FRASER, 
Section 1.—FKort Hope to Cheam 418 to 442 miles. 


The survey of 1872 ends here, and that of 1874, made in connection with the 
line from Kamloops by the Nicola and Coquiballa Valleys, was carried from Fort 
Hope down the left bank of the river 47 miles. The enginecr in charge having made 
an exploration of the right bank, found it so unfavourble for railway construction 


for 40 miles, down to a point below the Harrison River, that he decided to carry the 


survey on the opposite bank till this difticult country was passed, 

The following is extracted from my progress Report of the survey of that year 
with the mileage, continued from Yellow Head Pass. 

The altitude of the Fraser at Fort Hope, at average high water, is approximately 
120 feet above sca level, and its banks about 20 feet higher. 

Por the first mile and a half down to the crossing of the River Quickwolum, the 
lino is on broken side hill ground, but the works will be moderate. 

Tho Quickwolum is an impetuous mountain stream 150 fect wide. Thonce to the 
422nd milo, tho lino is on a flat, and the works will be light or medium, 

In the next threo miles the river washos the base of a precipitous mountain 
slopo along which the line runs sometimes on slides of loose rock or gravel, at others 
on narrew benches close to the river, so that the excavations would be heavy, and 
rotaining walls at several places would be required to protect the embankments from 
the wash of the river. 

At 4243 miles the line crosses the River Oquisahlus, 130 feet wide. 

From 425 to 431 miles, the lino traverses a flat, and the works will be light. 

At 428} miles it crosses the River Shalo, a stream 80 to 100 feet wide. 

From 431 to 435 miles the bank of tho river presents a broken irregular line, 
tho rugged slopes of the Tenas mountain coming down precipitately to the water's 
edge. ‘Tho line has, therefore, beon taken through a pass at tho back of the mountain. 

With gradients of 1 por 100 rising on the one side and falling on the other, there 
would on this section be vory heavy rock excavations, and a tunnol estimated 900 fect 
in lonyth, and even with gradicnts of 80 foct per milo the excavations would be heavy. 
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Section 2.— From Cheam to the crossing of the Fraser at St. Mary’s Mission 442 to 4654 
miles. 


On the next seven miles tho ground is undulating, and some of the gradionts 
would be stiff, rising and falling cach way. ‘Tho line passes behind the Indian 
village of Cheam betweon the 439th and 440th mile. On this section a number of 
streams and some rocky spurs are crossed and the works on the average will bo rather 
heavy. 

From the 442nd to 457th milo the line runs ona low flat, subject in part to 
overflows from the Fraser. On the first 9 miles, to the crossing of the Chilliwhack 
at the 451st mile, the works will be light as the overflow is not deep. The Chilli- 
whack is 326 feet wide, and 25 foot deep at flood, and for half a mile, crossing tho 
valley of that river the floods rise 5 to 20 feet above the surface. From this up to 
the 423rd mile, the overflow is not deep, and the works will bo moderato. 

From 453 to 4564 miles there are a number of sloughs, and the ordinary floods 


cover the ground to a depth of 5 to 12 fect. Tho floods of 1876 were much higher, 


and the embankments would have to bo protected throughout, so that the works. on. 
this section would be heavy. 

At 4564 milos is the crossing of the River Sumas, 300 foot wido and 30 foot deop 
at flood. 

From this point, the line runs ‘long tho foot of the Sumas Mountain, tho slopes of 
which for tho first’ two miles terminate precipitously on tho Frasor, so that in 
this longth and there would bo heavy work excavations, a tunnel about 1000 feet in 
length ; rip-rap, or othor projection works would bo required. 

Tho next two miles is over a low flat subject to overflow, from 2 to 6 fect in 
depth, and it is intersected by several small streams. 

From 4604 to 462 miles the Fraser again washes the foot of the mountain, and the 
line is on the rocky slopes, requiring heavy rock excavations, and a tunnel 1,500 feet 
in length. Thence to the crossing of the river at 4654 miles, tho line is on a flat, 
subject to overflows, and intersected by several sloughs. 

The point selected for crossing the Fraser is at St. Mary’s Mission, whore tho 
breadth of the river is 1400 feet, and its depth at high water 57 feet, with sandy 
bottom. 


Section 3.—From St. Mary's Mission along the right bank of the Fraser 4652 to 483 miles, 


From tho crossing of the Fraser, the line was carried for 6 miles on high gravel 
and clay benches, at some distance from the river, to avoid the low ground suhiect to 
overflow ; but these benches are so broken with deep lateral _gulches, that the works 
would be very heavy. <A line therefore, has beon projected, as shown on the plan, 
‘long the low ground by the side of the Fraser, to the crossing of the rivor Stave, at 
472} miles. A considerable portion of this will be subject to the overflow of the 
river, and rip-rap, or other projection works will be required. 

The Stave is 900 feet wide and 31 fect deep in mid-channel at flood, witha 
hard bottom of clay and coarse gravel. This river takes the overflow of a large lake, 
about 12 miles distant, and it is not subject to high floods, nor @oes it bring down 
much drift-wood. 

From the Stave (4723 miles,) the line follows the north bank of the Fraser 
very closely for 10 miles, with easy undulating gradients. 

On 8 milos of this the works would be light; on the balance they would bo 
medium, 


Section 4---From the Fraser to Port Moody, 483 to 493} miles. 


At this point, 4823 miles, tho line leaves the bank of the Fraser and takes an 
almost direct course for Port Moody, at tho head of the east arm of Burrard Inlet. 
Tn two miles, with a descending gradient and moderate works, it reaches Pitt 
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meadows, which are about five miles wide and subject to an overflow of 2 to 5 fect 
in depth. They are intersected by a number of sloughs and by the River Pitt. 
The line crosses this river at a narrow part near the 488th mile, where it is 1,240 
feot wido with an extreme depth of 60 fect, the bottom being of clay and sand. It 
receives tho discharge of a largo lake of the same name, and has a tidal current of two 
knots per hour; the tido rises 5 feot, 

From the edge of the Pitt meadows, near the 490th mile, the. ground continues 
low and wet for a mile and a half, and is covered with cedar, spruce, fir and alder. 
It is crossed by the River Coquitlum in seven branches or sloughs ; but these could 
probably be all diverted under one or two bridges. 

Thence to the end of the survey at 4924 miles the line runs over a gravel ridge 
about 100 foot above sea level. 

The survey ends within a mile of Port Moody, so that the latter is 4934 miles 
from Yellow Head Pass. The distance thence to Coal Harbour, just within the first 
Narrows, as measured on the chart is 13 miles, and to thesouth side of English Bay 


3 to 4 miles more, making a total of 506 miles to Coal Harbour and 510 to English 
Bay. 


Description of the timber on this route. 


Near the summit of tho Yellow Head Pass the timber is principally small black 
pine; thence, down to Lake Albreda, 71 miles, it is mixed with spruce and balsam 
of larger,growth ; this increases in size as wo descend the Albreda Valley to its 
Junction with that of the North Thompson. Thence, down the latter to the mouth of 
the Clearwater, 80th to 183rd mile, the timber is principally spruce, balsam and cedar 
of very large growth, with some Douglas fir up on tho slopes of the hills. 

Frem Olearwater to Lytton, 183rd to 250th milo, it is chiefly a yellow pine of little 
value, which grows in clumps or thinly straggling on tho dry soil of the Central 
Plateau—of voleanic formation—with groves of aspen and cottonwood of second 
growth interspersed. 

From Lytton to Fort Wope in the valloy of the Fraser, 350th to 420th mile, the 
timbor is chiefly Douglas fir on the slopes, mixed with somo spruce and yellow pine. 

From Fort Hope to Burrard Inlet there are spruce, balsam, hemlock, ecdar, 
alder and cottonwood on the low grounds, with birch and Douglas fir on the slopes of 
the mountains, As we approach Burrard Inlet. tho Douglas fir is of large size and 
good quality. 


The Snow-fall. 


An unusual quantity of snow fell in this region in tho winter of 1875-6. At the 
summit of the Yellow Head Pass it was 4 fect deep; at the foot of Moose Lake, where 
the altitude is 300 feet lower, it was 5 feet; at Téte Jaune Cache, where the altitude 
is 1,274 fect lower than the summit of the pass, the depth was 3 to 4 feet. 

The slope of the valley is very stcop and there are indications of snow-slides, so 
that strongly constructed snow-sheds will be required in some places, but to what 
extent can only be ascertained from experience to be gained during the construction 
of the railway. 

Down to this point—49 miles—this description applies to all the lines that have 
been surveyed from the Yellow Head Pass to the Pacific coast. 

From Téte Jaune Cache to the mouth of the Albreda, 82 miles, the depth of 
snow attains a maximum of about 5 feet; thence, it decreases as we descend tho 
valley of the North '!hompson till, at tho mouth of the Clearwater, it does not exceed 
3 feot. Some snow-sheds will PERDAIY be required in the canyons of the Thompson, 

‘ 


betwoon the Albreda and the Ulearwator, where the mountain slopes are very steep, 
and snow-slides take place, 
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From the Clearwater to Lytton, 183 to 350 miles, is within the dry zone, and tho 
snow very rarely attains a depth exceeding 24 feet; but from Lytton to Yale, in the 
canyons of the Fraser, it is sometimes very heavy, and slides in avalanches down tho 
steep mountain sides. In November, 1875, a heavy snow-storm took place and filled up 
the escarpments made in the rocky slopes in constructing the waggon road, to a 
depth of over 20 feet in some places. The snow did not remain long, but such heavy 
storms are of frequent occurrence in the Cascade Mountains, and snow-sheds will be 
required occasionally whichever route may be adopted through the same. 

Je 


LINE No. 6 IN CENTRAL GROUP, FROM YELLOW ILFAD PASS TO 
BUTE INLET. 


A trial location survey of this lino was completed last season, 1876. It com- 
meonces on tho divide in the Yellow Head Pass at the same point as the line last 


’ described and for some distanco tho two lines aro identical. 


IN THE ROCKY MOUNTAINS. 
Section 1.—Yellow Head Pass to the foot of Moose Lake 29 miles. 


This is identical with section 1, of the line last described. 


Section 2.— Krom the foot of Moose Lake to Téte Jaune Cache, 29 to 49 miles. 


From the 29th mile the river descends very rapidly till it reaches Tete Jauno 
Cache, about the 37th mile a large branch enters from ‘the north, and this point is 
called the Forks of the Fraser, 

The line follows the left or south slope of the valley, which is steep and irregular, 
in some places at aconsiderable distance from and height above the river. At the 48th 
mile it reaches 'Téte Jaune Cache, and at 49% miles crosses Cranberry River, a stream 
100 feet wide, but in spring freshets overflowing its banks and covering tho bottom 
of the valley to a breadth of 300 feet. 

The altitude of the line at this point is 2,459 feet above sea level, making a fall 
of 955 fect in 204 miles, averaging 46} fect por mile. The maximum gradient used 
is 1 per 100, 52:80 feet per mile, of which there is an aggregate length of 16 miles 
rising eastward, 

At the 30th mile the line enters on a formation of slate rock, which crops up to 
the surface. This continues tc 3°% miles, between which and the 40th milo the rock 
is principally granite. Thence on to 47 miles the surface is covered with sand, 
gravol, and granite boulders, with solid granite protruding at various points; so that 
on 17 miles of this section the works will be heavy, consisting of deep rock excaya- 
tions, high embankments, and the bridging of deep ravines, with one tunnel through 
sand and gravel 700 feet in length, and another 1,000 feet in length, through solid 
granite. On the balance to Cranberry River, 494 miles, the works will be light. 

The timber near the summit where the line commences is small black pine, but 
from Yellowhead Lake down to Cran berry River, it is principally spruce and balsam, 
with some Douglass fir on the slopes of the mountains, all of good size for railway 
structures, ties, &c. 


Section 3—Téte Jaune Cache to Grand Rapids, 49 to 181 miles. 


Této Jaune Cacho is nearly on tho 53rd parallol of north latitude. Thenco tho 
valloy of tho Frasor takos a pea ot course, having tho main chain of tho 
Rocky Mountains on the right and the Cariboo rangoon the left. It keeps this course 


in noarly a direct lino to tho latitude of 64° 17’, whore it makes a great bond to the 
west, turning tho north-west end of the Cariboo range, after which its genoral bear- 
ing is nearly south for a long distance, 
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The valley varies from two to four miles in breadth; its course is very direct, 
but that of the river is extremely tortuous, runing from side to side of the valley, 
between heavily timbered flats and benches of sand, gravel and clay. Somo of these 
are partially submerged at high floods; the others vary from 10 to 300 fect above 
the level of the river. 

The line follows the left or south-east side of the valley down to Grand Rapids, 
at the 181st mile, at which the altitude is 2,065 feet above sea level; and, as it is 
2,459 feet at Cranberry River, near the 59th mile, there is a fall 394 fect in 131 
miles, an average of about 3 feet to the mile. 

The surface of the valley is very irregular, and the line has frequently to 
rise or fall from one bench to another to avoid land slips and the overflow of the 
river, and to cut off the sharp bends as far as practicable, so that the gradients are 
undulating throughout this section, and the maximum of 1 per 100 has been 
frequently used, making an aggregate length of 8} miles rising and falling each way. 

The length of the River Fraser, between the mouth of Cranberry River and 
Grand Rapids, is 185 miles, and the difference of level is 367 fect, an average of 
barely two feet per mile: the fall is tolerably uniform with a few ripples and 
rapids not very swift; so that at small cost the navigation of this section of’ the 
river could be made good for steamers of light draught which would be sorviceable 
in the construction of the railway. 

The River Fraser appears to have been at some remote period dammed up at ono 
or more points about its entrance to the Cascade or Coast Range of Mountains, and at 
different epochs to have burst through these rocky barriers and fallen to a lower 
level, forming distinct benches and dunes of alluvial deposit. These are very 
irregular in form and height, and, in many places, are furrowed by deep lateral 
gulches, so that the cuttings and embankmentsin such places will be heavy, but from 
the nature of the materials, chiefly sand and gravel, the average cost of the works on 
this section will not be heavy. 

The following are the principal streams to be bridged : 

66} miles.—Kiwa (Crooked River), 100 feet wide, 3 to 6 feet deep; formation 
level 15 feet above the bed of the river. 

83} miles.—Shuswap River, a rapid stream, 4 feet deep, 150 fect wide at low 
water, 18 fect at floods; formation level above bed of river 29 fect. 

86 miles.—Castle River, 80 feet wido; formation lovel, 18 foot above bed of river. 

96} miles.—Rivor, 150 foot wide, 3 to 4 feet dleop, rapid current; formation 23 
feet above bod of the river. ' 

1023 miles. —Rapid stream, 30 feet wide, formation above bed, 7 feet. 

1093 miles.—Rapid stream, 30 feet wide at low water; at high water it overflows 
the valley 200 feet wide, to a depth of 3 fect; formation 37 feet, above bed of river. 

119 miles. —River 200 feet wide, and 4 fect deep at low water; at high water it 
overflows its banks to a few inches in depth, when it is12 feet decp in centre; forma- 
tion level 17 feet above bed of river. 

135 miles.---Stream 100 feot wide, 4 feet deep at low water, 11 fect at flood; bed 
to formation 36 feet. 

1412 miles.—Stream 75 feet wide, 5 feet deep at low water, 14 feet at flood, when 
it overflows its banks 2 to 3 feet; bed to formation, 20 fect. 

142+ miles.—--Low flat flooded by back water from the Fraser, requiring trestle 


work 700 feet long, height from bed to formation lovel, 28 feet. 


The timber on the flats and benches is generally spruce and balsam with cedar of 
largo size; on the slopes it is spruce, cottonwood and birch. 


Section 4—Across the Peninsula included within the bend of the Fraser, 181 to 228 miles. 


Tho Cariboo range,which, near Téte Jaune Cache, is five to six thousand feet above 
the lovel of the Fraser valloy, diminishos in height as we descend the river, till near 
the Grand Rapids it is about 2,000 feet; the hills here recede from the river abruptly, 
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and the peninsula included within the great bend of the Fraser, diminishes 
gradually trom 300 feet above the level of the river to low flats partially covered at 
high water. 

At the Grand Rapids the line leaves the*valloy of the Fraser and takes a 
more westerly course along the base of the foot hills of the Cariboo Range, 
and at the 228th mile it again reaches the Fraser Valloy and crosses the river at 
Canyon Pass, about tienty-one milos above Fort Goorge, and twenty above the mouth 
of the Stewart. 

The altitude of the line at the head of the Grand Rapids (181 miles), is 2,065 
fect above sea level; thence, the rise to the plateau of the peninsula is 305 fect, at the 
189th mile. In this rise, the maximum gradient is 1 per 100, of which there is an 
aggregate length of 34 miles; from this the plateau is slightly undulating to the 208th 
mile, and the gradients are easy. 

The altitude of the last point is 2,315 feet; from this, the line descends by a 
narrow valley to that of the Wiilow River which is reached at the 212th mile with 
a gradient of 1 per 100 for 3¢ miles. 

The altitude at 212 miles is 2,110 feet; thence, the descent to the Fraser is 
nearly uniform, with casy gradients. 

The altitude of the line at the crossing of the Fraser (228 miles), is 1,932 feet ; 
and that of the river at highest flood, 1,908 feet. The aggregate length of the maxi- 
mum ascending gradients on this section, going cast is 6:8 miles; going west it is 
5'7 miles; the character of the works may be classed thus :--- 

Light work, 19 miles. Moderate work, 20 miles. Heavy work, 8 miles. 

The heavy works are excavations in clay, with a small quantity of rock. Of the 
20 miles of work classed as moderate, the excavations will average under six feet 
in depth, but there is a small quantity of rock in some of thom, and in the valley of 
Willow Rivor a considerable quantity of piling and rip-rap will be required to pro- 
tect the line from the overflow of the river at very high floods. 

Tho following are the principal streams to be bridged :— 

At 2053 miles the Bear River is crossed at a canyon 200 feet deep, and will 
require a bridge of one span of 260 fect across the chasm, with some bridging 
70 feet high in approaches. 

Thoro are three crossings of the Willow River, the channel of which is 200 feet 
wide and 7 feot deep at the centre, but at high floods the banks are overflowed to a 
depth of 2 to 3 fect. To give free passage to drift timber, three spans of 100 fect, 
will be required at cach crossing; the mean height from bed of stream to formation 
level, at iho first crossing, is 12 fect; at the second 15 fect, and at the third 18 fect. 

At Canyon Pass, 228 miles, the River Fraser is confined by a mass of solid 
granite on each side; the depth at low water is 22 feet, and at the high floods of 1876 
it was 39 feet. 

Tho bed is believed to be rock, covered with a thin layer of gravel, and the 
height to formation level is 62 fect. 

Tho timber on this section is principally spruce and balsam. Tho greater por- 
tion of itis under 12 inches diamoter, but larger sizes can be obtained on the slopes. 
In the valley of Willow River the timber is principally cotton-wood of large growth. 


ON THE CENTRAL PLATEAU. 


Section 1.—Crossing of the Fraser to the mouth of the Chilacoh, 228 to 257 miles. 


Tho banks of the Frascr from this point, down very nearly to the River Stewart, 
20 miles, are high benches of clay and gravel, very much broken and intersected, 
by narrow decp ravines, and land slides frequently occur during or after high floods ; 
tho lino has thorefore been carricd well up tho slopes of the valley and across the 
tonguo of high land in the angle between the Rivers Fraser and Stewart. 

At 229} miles, the line crosses the Salmon River, where it 18 200 feet wide and 
10 foct doop in mid-channel at high floods, when its right bank is overflowed toa 
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depth of 3 fect. Height from bed of stream to formation level, 20 feet; altitude of 
the lattor, 1,917 feet above sea level. 

Up to the 233rd mile, the gradients are easy and the works will be light, but 
from this point the line commences to rise up on tho slopes of the valley with a 
gradient of L por 100 for nearly 4} miles, with a short length of level in the middle. 
At 238} miles the altitudo is 2,212 feet, where the line begins to descend to the 
Valley of tho Stewart, reaching the bottom flat of that valley at 246 miles and 
crossing the river at 249 miles, which is here 400 fect wide, 12 fect deep at low water 
and 22 feet at flood. Ieight from bed of river to formation level, 63 feet; altitude 
of the latter, 1,947 feet above sea level. 

Thence, the line follows the right. or south bank of the Stewart, with casy 
gradients, to the mouth of the Chilacoh, at 256}? miles. The total leneth of the 
maximum gradients of L per 100 on this section rising wost is nearly 6} miles; 
rising cast it is 34 miles. 

Between the 233rd and 240th miles the works will be heavy, consisting of deep 
excavations jin clay and gravel, high ombankments, and bridging numerous deep 
ravines; on three miles more, 243 to 246 miles, the works will be moderate, and on 
the rest of the section they will be very light. There aro no rock cuttings on this 
section. The timber on tho banks of the River Stewart is principally spruce and 
small black pine. 

Tho line from Bute Inlet to the mouth of the Chilacoh is described in my report 
of the surveys of 1875; but a re-survey has been made in the canyons of the Cascado 
Mountains, and the levels have been corrected. It will be better to continuo the pre- 
sent description and mileage through to the coast. 


Chilacoh Section, 257 to 290 miles. 


The altitude at the junction of the Chilacoh and Stewart.valleys, 286} miles, is 
2,065 feet; thence, the line follows up the Chilacoh valley 33 miles, in which distance 
the rise is 182 feet, or 5} feet per mile; but the gradients, though generally casy, 
are variable, and from the 272nd to the 274th mile, where tho line has been carried 
well up the slopes of the valley to avoid landslips on the river bank, there is a 
gradient of 1 per 100, two miles in length, rising westwards; and at the 289th mile, 
where the line drops to cross the river, there is a like gradient, 3,000 fect in 
length, rising eastward. 

On the first three miles the work will be rather heavy, some of the cuttings 
running over 30 fect in depth, but these are short and generally in sand and 
gravel; only three of them are in loose rock. 

From tho 260th to the 272nd mile the excavations and embankments will be 
very light, but there will be several divorsions of tho river, making an aggregate 
longth of 4,000 fect, and three crossings of tho same, cach requiring a bridge of 
one span of 100 fect, with some shorter spans in the approaches. On the next 
five miles tho excavations will be rathor heavy, but chiefly in sand and gravel. 

Irom 277 to 289 miles, the works will be light, but on the next mile the line 
crosses tho valley, requiring aa embankmont 2,200 fect in length, and 30 fect high, 
and a bridge giving a clear opening of 100 feet. The altitude of formation level at 
this point 1s 2,237 feet. 


Section 2—Across the divide, between the Chilacoh ant the Blackwater, 290 to 312 miles. 


The line ascends the slope of the divido, between the Chilacoh and the Blackwater, 
by a serpentine course, and reaches the plateau at 299 miles, where the altitude is 
2,598 foct. In this longth, there are two gradients of 1 por 100, aggregating 5} miles, 
with stretches of level and easy gradients between them. 

Thore aro four ravines to be filled up or bridged; tho largest of these ix 110 
dcep, 500 foot wido at tho top, the slopes mecting at tho bottom. 
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The smallest is 60 feet decp, breadth at top 300 feet, the slopes meeting at the 
bottom. 

From 299 miles, the line takes a direct course across the plateau, to the valicy of 
the Blackwater, which it reaches at 308 miles, with easy undulating gradients, cross- 
ing the telegraph line* near the 302nd mile, at which the altitude is 2,683 fect, The 
work on this length will bo light. The formation is sand, gravel, and boulders, and 
there will be no deep cuttings. 

From the 309th mile, the line descends obliquely the steep slope of the valley of 
the Blackwater, with a gradient of 1 per 100, reaching the bottom flat at the 312th 
mile. On this length there will be somo heavy rock side-hill cuttings, and two 
tunnels in voleanic rock, one 600 feet, and the other 1,300 feet in length. 

The timber between the Chilacoh and the Blackwater, is principally small black 
pine on the high grounds, mixed with a small quantity of Douglas fir of large 
growth. - On the low grounds, it is principally spruce and cotton-wood, 


Section 3, Blackwater Valley, 312 to 327 miles. 


The altitude at 312 miles is 2,542 fect; thence, the line follows up the valley of 
the Blackwater to the mouth of tho Nazco, at tho 327th mile, where the altitude is 
2,680 fect, making a rise of 138 fect in 15 miles; but a portion of the valley is narrow 
and crooked, and to avoid heavy works, the maximum gradiont of 1 por 100 has boon 
used for one mile in length rising castward, 

A longth of about four miles of this section is on a formation of volcanic rock, 
and the cuttings will bo rathor heavy; tho balance is principally on gravel and 
boulders, with rock underlying. 

The line crosses the river three times. Hirst,—-At 3174 miles, where tho breadth 
of the river is 200 feet, depth 12 fect at flood, height from bed to formation level 4G 
fect. Second,--At 318} miles; breadth at flood 300 feet; depth 10 feet ; height from 
bed of river to formation level 42 feet, Third,----At 320 miles; breadth at flood, 159 
feet ; depth 7 feet ; bed of river to formation levol 17 feot. Tho timber on this section 
is small black pine, cottonwood and Spruce on the lower grounds; on the high slopes 
it is Douglas fir and yellow pine. 


Section 4---The lower portion of the Nazco Valley, 327 to 370 miles, 


The Nazco, from its mouth to the foot of the canyon atthe 370th mile, is a fino 
open valley with extensive natural meadows on tho banks of the river, interspersed 
with groves of spruce, black pine and cottonwood, generally of small growth; 
Douglas fir and yellow pine are thinly scattered on the slopes, 

The altitude at the mouth of the Nazco is 2,680 feet, and atthe foot of tho canyon 
2,990 feet, giving a rise of 310 fect in 43 miles; so that the gradionts throughout aro 
easy, the highest being 0.5 per 100, 26.40 fect per mile. 

On somo portions of this section there will be rock cuttings, more especially on 
the shore of Lake Nazco, from 364 to 368 miles. But the line has been run to shorten 
distance as much as practicable, and to keep off the low lands which are subject to 
overflow; so that there are points at which it may be found desirable to make short 
deviations in order to reduce the quantity of rock excavations. The balance of the 
works will be light. 

The line crosses the Nazco seven times; the two lower crossings are 200 feot 
wide, 9 to 12 fect deop at flood, and the height from bed of river to formation level 
22 fect. Tho next four crossings are 128 feet wide, 8 to 12 foot deep at flood, and 20 
foot from bed to formution level. The Last crossing is 100 feot. wide, 10 fect deep, 
and 22 feet from bed of stream to formation levol. ' 


* The telegraph trail here alluded to, was made by the Western Union Felographt Co., in 1865, 
with a view of establishing telegraphic communication with Europe, via Alaska and Russian territory ; 
but was abandoned on the successful completion of the Atlantic elegraph Oable, in 1866, 
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Section 5.—Nazco Canyon, 370 to 378 miles. 


From 370 to 378 miles the line is through the Nazco Canyon, with an almost 
continuous gradient of L per 100, and with curves of 5,730 feet to 1,433 radius. The 
upper part of the canyon is composed of basaltic rock ; the lower part is conglomorate. 

There will be heavy rock cuttings throughout the canyon, and a bridge of a 100 
feet span over tho river; height from bed to formation level 42 fect, 


Section 6.—On the Plateau between the Nazco and Chilicotin Rivers, 378 to 407 miles. 


The course of the line is now S.S.W. ulong the margins of Lakes Tchusiniltil, 
Zazatec and Nestachee, with casy undulating gradients; the altitude near the west 
ond of tho Jast lake, at 884 miles, is 3,475 foot. Thence, the line takes a south-westerl 
course across the plateau to tho Chilicotin Valley, crossing the river at tho 407th 
milo near tho foot of Chisicut, Lake. The altitude of this point is 3,295 feet at forma- 
tion level, which is 58 fect above tho bed of tho river. 

Tho gradionts over this length of 29 miles are undulating and easy, except in 
descending the peel gs of the Chilicotin Valley, where there are two lengths of 1 per 100, 
aggregating 13 miles, with a long stretch of lovel between thom. 

Tho whole of this section is over an arid country of sand, gravel and boulders, 
and the works will be very light. 

From this point, the lino takes a general southerly course, ascending the western 
slope of the Chilicotin Valley obliquely with easy gradients, theo maximum being 
0°85 per:100, or, 4°88 fect per milo for a mile and three-quarters in length. It reaches 
tho highest point of the plateau which divides the Chilicotin Valley from the basin 
of Lake Puntzee, at the 413th mile, where the altitude is 3,472 feet. From the 416th 
mile the lino descends obliquely the western slope of the basin of Lake Puntzce, 
reaching the head of the lake at the 4234rd mile, and thence follows a narrow pass 
into the valley of the Chilancoh, crossing the river at 4273 miles, which is here 39 feet 
wide. The height from formation level to the bed of the river is 37 feet altitude at 
formation ; by revised surveys, 2,985 feet above sea level. 

On the whole of this section the aggregate length of the maximum gradient of 
1 per 100 is two miles rising castwards, the maximum rising westwards is 0°85 per 100 
for 1} miles. 

On eight miles of this section there will be rather heavy cuttings and embank- 
ments, chiefly in gravel and boulders, with solid rock cropping up ata few points; on 
the balance the works will be moderate. 

Tho timber is chiefly small black pine, intersporsed with a small proportion 
of Douglas fir of better quality. 


Section 1---The Chilancoh to the Summit of the Divide, 407 to 452 miles. 


Irom the Chilancoh the course of the lino is south-west, asconding, by a depres- 
sion, what appears to be the ancient bed of a river to the lovel of the plateau with stiff 
gradients, of which there are two lengths of the maximum of 1 per 100, making 
together 44 miles. At 442 miles the altitude is 3,450 feet above sea level. Thence, 
the line follows the same depression in the plateau with easy undulating gradicnts 
to 452 miles, where it reaches the summit or divide from which the waters, flow 
castward to the Fraser, and westward to Bute Inlet. The altitude of this point 
is 3,505 fect. 

This section, from the Chilancoh, 4274 miles, to the head of HKagle Lake, 4444 
miles, is broken with ridges of sand, gravel and bouldors, and indented with hollows 
and dry beds of ponds, The works will not ho hoy till after reaching Kaglo Lake, 
along the shore of which, seven milos in length, thore will bo a considerable quantity 
of rock cutting. 

Tho country is of the samo character as that cast of the Chilancoh ; tho timber 
being principally small black pine in the valleys, with Douglas fir of fair sizo and 
quality on tho adjoining hills, 
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IN THE OASCADK MOUNTAINS. 
Section 1.— Watershed to the foot of Lake Tatlayacoh, 452 to 484 miles. 


From the summit, the line descends the valley by a stream and sories of small 
lakes on a course generally south to 4714 miles, whore it reaches the shore of Takeo 
Tatlayacoh, about 2} miles from itshead. The altitude at this point is 2,760 feet, and 
that of the Lake 2,717 feet; the gradionts are continually descending from tho 
summit, and there is an aggregate of 11 miles of the maximum of 1 per 100. 

The line now follows the eastern shore of Lake Tatlayacoh in the same southerly 
direction, to its outlet at 484 miles, with casy undulating gradients, 

From the summit at 452 miles to 4634 miles, the works will be light, the cuttings 
not deep, and principally in gravel, sand and boulders, with some loose rock. 

The heaviest works will bo in the crossing of two ravines, one 114 feet deop and 
500 fect wide at the top, the other 113 feet deep and 400 feet at top ; in both, the slopes 
meet within a fow fect at the bottom. 

At 4634 miles the line is entoring into the Cascade Mountains, and the works 
from this point to the outlet of Lake Tatlayacoh will be heavier, as a large portion 
of the excavations will be in rock, though they will not be deep, except for a mile at 
the foot of the Lake, 

At 481 miles the line crosses the Chesee River, a glacial stream 100 feot wide, 
rapid, but not deep. 

The timber on the slopes of the valley is principally Douglas fir, and on the shore 
of the lake there is a considerable quantity of good size and quality. 

Lake Tatlayacoh collects the numerous streams that flow down the sides of the 
mountains ; and its outlet, at 4844 milos, is the east branch of the Homathco. 


Section 2—Lake Tatlayacoh to the head of the Homathco Canyon, 484 to 496 miles. 


Here we are fairly into the Cascade Mountains and the Homathco valley ; from 
this, down to the foot of the Waddington canyon, at 516 miles, is very contracted. 

Tho altitude of the line at tho outlot of the lake (4844 miles) is 2,728 feet; and 
from this point it descends 514 feot in 114 miles, equal to 44°7 foet per mile; the 
altitude at the 496th milo being 2,214 fect. But the descent is not uniform, there 
being a maximum gradient of 1-5 per 100, equal to 79-2 feet per mile, for a mile and 
a quarter; one mile of 1:25 per 100, equal to 66 fect per mile; 1.32 miles of 1:10 per 
100, equal to 58 feet per mile; and 2.2) miles of 1 per 100; 0.67 miles level. The 
balance from 0:20 to 0:76 per 100. 

On this section, there will be four miles of heavy rock excavations and several 
diversions of the river, three miles not quite so heavy, and tho balance will be 
moderate and light work. 

The Homathco River, near the outlet of the lake, is 100 feet wide, five feet deep 
at flood, and tho bed of the stream 23 feet below formation level. At the 488th mile 
the line crosses Ottarasco River, a glacior fed stream 190 feet wide; height from bed 
of stroam to formation level 18 feet. 


Section 3—Through the heart of the Cascades Mountains, 496 to 516 miles. 


From the 496th to the 516th mile, through the heart of the Cascade Mountains, 
tho valley is contracted to a narrow deop ravine, the rocks of the mountain slopes 
in many places abutting on the river, and forming canyons through which the river 
dashes impetuously, carrying down boulders and detritus from the mountains, 
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A great portion of the works on this section will be very heavy, consisting of 
deep rock excavations and high embankments, and a number of tunnels, a list of 
which is given below. 

From 496 to 500 miles the line cuttings will not be heavy, but materials will 
have to be found to make up the embankments, the quantity of which will consider- 
ably exceed that of the cuttings. At several points, heavy rip rap or other works will 
be required to protect the embankments from the wash of the river at high floods. 

From 500 to 506 miles, the rock excavations will be very heavy, and will supply 

matorial sufficient for tho embankments. The line is here a considerable distance 
from the river and no protection works will be required. rom 506 to 507 miles the 
works will be very moderato-—-chiefly light cutting and embankments. From 510 to 
516 miles the rock excavations will be heavy, with several tunnels through rock. 


List of Tunnels. 
Feet in Length. 
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The streams to be bridged over on this section are rapid mountain torrents, fed 
from the melting snow and glaciers; their breadth and depth are given ol kevioe 
mately at high flood, the breadth being taken at the surface of the water; but the 
channel often narrows to a few feet at the bottom, especially when in rock. 

4993, miles —River Nude, 75 feet wide, 10 feet deep; height from bed to forma- 
tion level of railway, 20 feet. 

5003 miles.—River Cacho, very rapid, 75 feot wide, shallow and overflows its 
banks, which, near the line, aro formed by tho detritus brought down by the stream, 
af will have to ba diverted, and the works protected from snow-slides for 400 fect in 
ength, 

epene Milan Nica in arocky gorge, 70 feet wide, and 37 feet from bed of 
stream to formation. Snow slides down this gorge, and last yoar it was noarly filled 
up, the fall being unusually heavy, 
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507 miles.— West branch of the Homatheo River, near the junction of tho two 
branches, in a canyon between solid rocks, 140 feot deep from formation level to tho 
bed of tho stream, It will require one span of 150 fect, with piors 60 fect high, with 
200 feet trestle or bridging of small spans at each end 10 to 50 fect high. 

5074 miles.—Teideman’s Glacier River is 160 fect wide, 8 feet deep, with rapid 
current; height of bed of stream to formation level, 40 feot. 

5124 miles.—Rapid stroam, 20 fect wide, 2 feet deep. 

The timber from the outlet of Lake Tatlayacoh (484} miles) to the foot of tho 
Waddington Canyon at 516 miles, is Douglas fir, hemlock and ecdar, with a sprink- 
ling of spruce and white pine, all of good sizo and quality, especially the Douglas fir, 
of which there are large quantitics upon the slopes and elevated flats among tho 
mountains. 


Section 5—Lower Valley of the Homathco to Waddington Harbour at the head of Bute 
Inlet, 516 to 546 miles. 


From the foot of the canyon the Homathco valley widens out to from one to two 
miles in breadth, its course is tortuous, but the general direction is nearly south. 

The river is a turbid, rapid stream in the summer months when it is swollen by 
the melted snow from the mountains. Its breadth at the foot of the Waddington 
canyon, 516 miles, is about 150 feet, but in its descent to the sea it frequently devides 
into twoor more branches enclosing low alluvial islands of gravel and light soil, 
covered with cottonwood, spruce and eedar. 

The river in winding through the valley alternately washes the base of the rocky 
slopes on cither side and enters Bute Inlet on the west side of the valley, where the 
river is fully 300 feet wide. 

The line is located on the west side of the valley, and the gradients are generally 
easy, the altitude at the foot of the canyon being 525 feet, of the river 460 fect, and 
at the inlet, 10 feet above sea level, giving a fall of 516 feet in 30 miles. But the 
gradients are not uniform, as the line at several places has been carried well up the 
slopes to keep the works secure from the action of floods, and the maximum gradient, 
of 1 per 100 falling westward has been used to an aggregate length of about 4 miles. 

he line runs alternately on alluvial flats or low benches where the works will 
be light, then on the face of the rugged rocky slopes of the mountains where the river 
washes its base. On this there will be a considerable quantity of rock excavation 
and the works will generally be heavy. 

The aggregate lengths of these alternate sections are :— 

Kight miles on which the cutting will be principally in rock, and the works on 
the averago rather heavy ; 8 miles exvavations in sand and gravel, works moderate ; 
14 miles on low flats, where the embankment will be formed from side-ditches, and 
the works will be very light. 

The rock excavations on this section can be greatly reduced, as the line has been 
run to keep the works entirely out of the reach of the floods of the river; but it 
might be thrown closer to the river, and the rock from the excavations used for pro- 
tection works; or the rock cuttings might be altogether avoided by bridging the 
river three or four times; but this has not been thought advisable, as the current is 
vory strong at high floods, the fall above tide-water averaging 25 feet per mile, and 
at every flood great quantities of timber are brought down. 

The principal streams to be bridged are :— 

516? miles—Rapid stream, 80 feet wide, 5 feet deep at flood. Height from bed 
to formation or grado lovel, 19 fect. 

518} milos—Branch of Little Bolla Coola, 90 foot wide, and 5 foot deep, height 
to formation, 18 feet. 

Main branch—200 foot wide, 7 feet deop. Height from bed to formation level, 18 
foot. This stroam has brought down a largo quantity of gravel and boulders from 
tho mountain, raising its bed abovo tho lovol of tho valloy, and dividing it into 
several channels, 
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5214 miles—Rapid stream, 100 fect wide, and 10 feet deep. Height 16 feet from 
bed to formation level. 

525} miles—-Stream 60 feet wide, 6 feet deop. Height from bed to formation, 9 
feot. 

529% miles—Stream 100 feet wide, 50 feet deep. Height from bed to formation, 
14 fect. 

544 miles—Homathco River, 200 feet wide, 20 feet deep at high tide. eight 
from bed to formation, 32 feet. 

The timber on this section is Douglas fir, and spruce of large size and good 
quality; a great quantity of very large cedars, up to 12 feet diameter, generally hol- 
low in the centre; with cottonwood and alders on the islands. 
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LINE No. 8 IN NORTHERN GROUP. 
FROM YELLOWHEAD PASS TO DEAN CHANNEL. 


This line would naturally branch off from the last described (No. 6) at the con 
fluence of the rivers Nazco and Blackwater, 327 miles from Yellowhead Pass, and 
follow up the Blackwater Valley with very easy gradients; but to avoid some heavy 
works and shorten the distance, it diverges from Line No. 6 at a point in the 
Chilacoh Valley, 280 miles from Yellowhead Pass; and taking a westerly course 
over arolling country it enters the Blackwater Valley at a considerable distance 
above the mouth of the Nazco, and follows it to its head; thence it crosses the divide 
to the Valley of the Salmon River, which it follows through the Cascade Mountains 
to Kamsquot Bay on the Dean Channel. 


ON THE CENTRAL PLATEAU. 
Section 1---Chilacoh Valley, 280 to 294 miles. 


The altitude at the starting point (280 miles) is 2,212 feet above sea level, and 
for the first ten miles the gradients are almost continually ascending westwards to 
reach the crown of a high tongue of land included within a sharp bend of the River 
Chilacoh. The altitude of this point (290 miles) is 2,608 feet, giving an average 
gradient of 29:6 feet per mile, but that of 1 per 100 has been used in two places, 
making together a length of nearly four and a half miles. 

Thence, the line descends to the upper part of the Chilacoh Valley, crossing the 
river near the 294th mile, at which the altitude at formation level is 2,399 feet. In 
this descent the maximum gradient of L per 100 has been used, for nearly a mile 
in length. ; 

Up to this point the works will be moderate, the excavations being chiefly in 
sand and gravel; no rock appears on the surface or on the banks of the river. 

The river Chilacoh at this crossing is 100 feet wide, but it overflows its banks, 
and at high flood it is 200 feet wide, and 13 feet deep at mid channel. Height from 
the bed of the stream to formation lovel of railway, 45 feet. 

The timber on this section is principally small black pine under ono foot in 
diameter, much of it burnt. In tho Chilacoh Valley, thore is a large quantity of 
spruce of good size and quality. High upon the slopes and on the crown of the 
plateau Douglas fir is thinly scattered. 


Section 2—Chilacoh to the Iscultaesly, 294 to 318 miles. 


Tho line follows the Chilacoh Valloy on a westorly course 5 miles, thence south- 
westwards by a lateral valley and a low pass on depressions in the hills to the valley 
of the Iscultacsly. 
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on the shore of Lako Thrascha near its outlet. 


It reaches the summit of the divide at tho 303th mile, where the altitude is 
2,954 feet; an ascent of 555 fect in 14 miles. Tho maximum gradient of 1 per 100 
is used in 4 separate lengths, aggregating 44 miles. 

From the summit the line keeps tho same south-westerly course in an almost 
direct line over a rolling country crossing the river Natanicoh, a stream 25 feot wide, 
near the 315th milo, and the river Is ‘ultacsly at the 318th milo, near the foot of a 
small lake, where it is 1£0 feet wide at floods and 5 foot deep. Height from tho bed 
ot the stream to formation level, 50 feot. 

The altitudo at this point is 2,795 feet, showing a fallof 159 feet in 10 milos. 
On this there are threo lengths of the maximum gradient of 1 per 100 falling west- 
ward, making an aggregate of 3 miles. Tho timber on this slopo is small black 
rine. 

: Tho excavations on this section of 24 miles, between tho Chilacoh and Iscul- 
taosly, will on tho first half be heavy but chiefly in gravel, with a small proportion 
of rock; on the other half they will be moderato and chiofly in gravel. 


Section 3.—Iscultaesly to Blackwater Valley, 318 to 330 miles. 


From tho [scultaesly (318th mile) tho line follows 
across the divide betweon that river and the BI 
miles where the altitude ia 3,241 fect. 
in the next 4 miles it is 384 feet, ar 
on the same course, it descends o 
reaching the bank of the river 

On this length thore is 
rest being very easy. 

The works on this section will be modorate, the excavations chiefly in sand and 


gravol. The timber is black pine of fair size, with groves of cottonwood on tho 
slopes, mixed with Douglas fir of good size. 


a generally westerly course 
ackwater, reaching tho crown at 324 
In the first two miles the rise is 62 fect, and 
ate of 96 feet per mile rising westwards. Thence, 
bliquely the slope of the valley of the Blackwater, 
at 330 miles; altitude, 3,056 feet. 

a gradient of 1 por 100 for three-quarters of a milo; the 


Section 4---Blackwater Valley, 330 to 349 miles, 


From the 330th mile the line follows up the north branch of the Blackwate 
general course nearly due west, and crosses the rivor near t 
altitude is 3,139 feet. Thence it follows the south side of 
mile, where it re-crosses the river. Tho altitude at this point is 3,362 fect. 

The river between these points expands at intervals, forming a series of narrow 
lakes, the principal of which are Kluscoil, 5 miles in length; Kuchinico, 9 miles; 
Kushia, 5 miles, and Thrascha, 11 miles. 

The slopes on the north side of the valley, which are more exposed to the sun, 
have a park-like appearance. They are covered with bunch-grass and wild pea-vine, 
interspersed with groves of aspen and straggling Douglas fir. The other side of tho 
valley is moro densely timbered with spruce of good size on the lowor grounds, black 
pine, aspen and Douglas fir on the slopes. 

The gradionts on this section of 49 miles will genorally bo oasy, tho riso being 
306 feot. ‘Thero is only ono picco of 1 por 100, a milo and a half in longth on a 
rapid part of tho river. Tho works will bo modorato throu shout, tho heaviest being 

{t would improve tho gradients, 
iver if the line wore carricd alto- 
Tho river at flood is 150 feet wide and five 


rona 
he 356th mile, where the 
the valley up to the 379th 


reduce the works and avoid two crossings of the r 


gether on the north side of the valley. 
foot deep. 
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Section 5—The Upper portion of the Blackwater Valley, 379 to 403 miles. 


From the 379th mile the line keeps the same general course on the north side of 
the valley to the Forks at389 miles. The main branch comes from a snow-clad mountain 
to the south-west, but the line follows the branch from the west which flows out of Lake 
Kliguek at 398 miles, altitude 3,575 feet. Thence it runs north-westwards along the 
north shore of the same, 3 miles to its head, and follows the same course two miles 
at. the foot of a range of basaltic columns along the north shore of a small lake, 
which is the highest source of this branch of the Blackwater; at 403 miles it reaches 
the summit of the divide between the Blackwater and Salmon Rivers, the altitude of 
which is 3,660 feet, giving a rise of 298 feet in 24 miles. The gradients are undu- 
tating, but generally easy. Tho works throughout this section of 24 miles will be 
ight. 


Section 6----On the Crown of the Plateau, 403 to 417 miles. 


From this point the line makes a serpentine course by a chain of small lakes on 
the plateau, with casy undulating gradients touching Lake Gatcho, one of the largest, 
at 414 miles, altitude 3,495 feet, and reaches Lake Lilly at 417 miles, where the 
altitude is 3,510 feet. 

Tho works on this section will be moderste, the cuttings chiefly in gravel with a 
small proportion of rock. 


Scetion %----Salmon River Valley, 417 to 4353 miles. 


From this point the line begins to descend to tho valley of the River Salmon 
reaching the bottom near the river at 4314 miles, altitude 3,017 feet, making a fall 
of 493 feet in 144 miles, with variable undulating gradients, of which there are four 
lengths, of a maximum of 1 per 100, aggregating 8} miles. 

Thence, the line follows the right or north bank of the river with casy descend- 
ing gradionts to 4353 miles, where it crosses the river. The altitude at this point is 
’ 985 feet; breadth of tho river 200 fect ; depth at high water, 13 feet; height 
-from bed to formation level, 40 fect. 

Tho works on this section will be light and moderate, the excavation will be 
chiofly in gravol, with a small proportion of rock. The timber is small black pine, 
poplar and spruce. 


IN THE CASCADE MOUNTAINS. 


- 


Section 1---4354 to 4744 miles. 


Here the line enters the foot hills of the Cascade Mountains, and the valley 
becomes very narrow, till at 4374 miles it contracts to a rocky canyon, and the 
river falls so rapidly that the line can no longer follow its bank: it is therefore carried, 
along the rugged slopes of the hills high above the river for six miles, where it takes 
a more southerly course by achain ‘of small lakes in a parallel valley. It re-enters 
the main valley at the 448th mile, and gradually descends to the river, which it 
re-crosses at 454} miles, near Yaltesse or the Salmon House. 

At this point, the line enters the Superior ranges of the Cascade Mountains, and 
follows the right bank of the river to the head of canoe navigation at 470} miles 
where it again crosses the river and follows tho left side of the valley to the 486th 
mile. hore it recrossos in a canyon, and reaches tido water in Kamsquot Bay at 
488 miles from Yellowhead Pass, . 

The altitude at 4354 miles is 2,985 fect, and thence to 438 milos the gradients 
aro undulating and easy, the altitude at the latter point being 3,020 fect. From this 
point the following gradients are givon consocutively :— 
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Section 2—474} to 486 miles, to Terminus at Kamsquot Bay. 

The last of tho steep gradients ends at 474} miles, where the altitude is 425 feet 
above sea level, and that of formation at the términus 10 fect, making a fall of 415 
fect in 133 miles. The descent, is continuous, with variable gradients, there being 
five lengths of the maximum of 1 per L100, making together 3} miles. The rest of 
the gradients are easy, with a considerable proportion of level. 

The works on these two sections of 52 miles through the Cascade Mountains, 
may be divided as follows:—18 miles of very heavy work, chiefly deep cuttings in 
rock, embanking and bridging deep ravines, and a number of tunnels through rock. 

These heavy works are chiefly between the 438th and 456th mile, and in the 
short canyons between the 485th and 486th mile, and include the following — 


List of Tunnels. 
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The principal bridges that will be required are :— 

At 438} miles.—River Punchuseo, a rapid stream, in a gorge 92 feet deep, 400 
fect wide at top, 160 fect at bottom. 

440} milos.—Ravine 120 fect deop, 600 feot wide at top, sloping to a few fect 
at bottom. 
| 448 miles. —Ravine 200 fect deop, 700 feet wide at top, and a few fect wide at 

0ttom. 

448} miles —Ravine 150 feet deep, 200 fect wide at top, 20 fect at bottom. 

450} miles.—Ravine 125 fect deep, 200 feet wide, on a bench 35 fect below forma- 
tion level of railway. 

4543 mlies.—Second crossing of tho Salmon, gorge 150 fect deep, 600 feet 
wide at top; 200 fest wide at bench, 85 fect below the formation level of the railway. 

4704 miles.—Third crossing of the Salmon; formation of railway to bed of 
river, 68 feet, requiring 700 fect of bridging over the river, and 800 feet in approaches 
40 feet high. 

4724 milos.--Snow-slide in ravine 25 feet doop, requiring a bridge of one span of 
200 feet. . 

473} milos—Snow-slido in ravine 28 feet deep, will require bridge of one span of 
200 feot. 

486 miles.--Third crossing of the Salmon in canyon 80 feet deep, 175 fect 
wide. Will require a bridge of one span of 175 fect. 

The curvature on this soction is 47 per cent. of the whole; the sharpest curve 
is 955 feet radius. 

The timber is chicfly bea cedar and cottonwood of large size on the flats, and 
Douglas fir of good size and quality on the slopes; all increase in size in descending 
towards tho sea. 

Kamsquot Bay is six miles from the head of Dean Inlet, and is well sheltered 
from tho strong winds blowing up and down the valley. 

It has a frontage of over two miles in length, well suited for wharfage, and well 
sheltered, but only a narrow belt parallel to this for anchorage, as the water at a 
short distance from the shore becomes very deep. 

The Indians told us that ico forms from the head of the inlet down to this bay, 
and issometimes sr ficiently strong on the bay itself to bear a man’s weight ; but never 
below it. 


ALTERNATIVE LINE FROM THE CHILACOH TO THE CASCADE MOUNTAINS 


This branches off from the line No. 6 near the junction of the valleys of the 
Nechacoh and Stewart, 256 miles from Yellowhead Pass, and follows up the right 
bank of the Stewart in a westerly direction to its confluence with the Nechaco 
at the 291st mile. The formation at the starting point is 2,003 fect above sea-level, 
and about forty feet above the Stewart; while at the 291st mile the formation 
is about forty-five feet above the river, and 2,133 above sea-level; giving a rise in 
thirty-five miles of only 3} fect per mile, but the gradients are undulating and there 
are two miles of 1 per 100 rising westwards. 

The works on this section will be moderate, the excavations being principally in 

ravel. | 
: The principal streams to be bridged are the Chilacoh at the 257th mile; 150 
fect wide, and a stream fifty fect wide at the 263rd mile. 

From the junction of the Stewart and Nechaco Rivers, the valley of the latter 
takes a bend to the north-west; to avoid this the line crosses over the plateau in a 
south-westerly direction. 

From the 29Ist milo the line follows up the Valley of the Nochaco to the 303rd 
milo, where it commences to ascond the hill-side, and at tho 304th mile enters tho 
Valley of Tsinkut Creek, which it follows to Tsinkut Lake at tho 311th mile. Elo- 
yation of Take, 2,385 fect, and formation, 2,438 feet above sea-level. 
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In this distanco of twenty miles, the rise is 805 feet, with varying gradients ; 
there are two miles of 1 per 100 rising west. 

About four miles of this section will have heavy works, including } mile of pro- 
tection near the 291st mile, where the toe of the bank touches the river. Tho 
balance of the works will be light. 

There is a stream fifty feet wide to be bridged at the 294th mile, and Tsinkut 
Creek, seventy-five fect wide, at the 307th mile, 

From the outlet of Tsinkut Lake, the lino passes along the north sides of that 
and Nodki Lake, and to the south of Tachick Lake. Tt then crosses a rolling plateau, 
to the 332nd mile, where it roachos an clovation of 2,722 foot above soa lovel, and 

7 enters the valley of astream fifty fect wide, flowing south-westwards to the Nechaco. 
Tho gradients on this section are undulating, with four miles of 1 per 100 rising 
west, and 14 milo rising east. 
On about six miles the works will be heavy, and on the remaining fifteen they 
will be light. 
At. the 318th mile, Stoney Creck has to be bridged; it is 150 feet wide, but very 
shallow, and the bottom covered with boulders. 
Between the 311th and 324th miles, the telograph trail is crossed and recrossed 
| several times. 
After passing the summit at the 332nd mile, the line ascends the valley of tho 
| ereck above-mentioned for twelve miles, and again enters the valley of the Nechaco at 
the 344th mile. The clovation of formation at this point is 2,443 feet above sea level, 
being a descent of 274 feet in twelve miles; but as most of this has to be mado 
botween the 335th and 339th miles, a gradient of 1 per 100 is required for about four 
! miles on this section there will be four miles of heavy work, and eight of medium, 
A stream 75 feet wide, is crossed at the 339th mile. 
On entering tho valley of the Nechaco at the 344th mile, the formation is about 
{ 100 feet above the level of the river. The line then runs in a south-westerly direction 
along the face of the side-hill, in some places two or three miles back from the river, 
to the 362nd mile, where it again approaches it; clevation of formation, 2,664 fect 
above sex level. 
The gradients on this section undulate, and include 2? miles of 1 por 100 rising 
west ; and 1% miles rising east. 
There will be six miles of heavy works and 12 of medium, with very little rock. 
| Ono ravine has to be crossed 80 fect high and 1,000 fect wide. It is probable, how- 
} 
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ever, that the gradients could be improved, and the work reduced by running the 
line on low benches close to the Nechaco River. The river flows through a canyon 
for 5 miles above this, and it was found necessary to run the line on the side hill 
sometimes upwards of 200 feet above the stream, as far as the 370th mile. 

: The gradients on this portion aro easy and undulating, and the works will be 
moderate, the cuttings being principally in gravel, There are no s:rcams of impor- 
anes to be bridged, but one ravine has to be crossed 110 foot deep and 1,000 feet 
wide. 

At the 370th mile the formation is 2,651 feet above sea level, and about 60 feet 
above the river. The line keeps close to the river, and follows it up to Nahtaleus 
Lake at the 387th mile, where the clovation of formation is 2,665 fect above sea 
level. 
The gradients are easy and undulating, and the work will be moderate, there 
being only a small percentage of rock. About one mile of protection work will be 
required, but it is probable this could be avoided if a revised survey were made. 
, Hae | At tho 370th mile a stream 50 feet wide is crossed, and another of the same 8170 
at the 380th mile. 

The clevation of Nahtaleus Lake is 2,658 foot above sea level, and tho line 
| akirts along its south-oastorn shore to the 393rd mile with easy undulating gradionts ; 
tho works will bo rather heavy, The cuttings aro principally in gravel, but 
somo protection works will be required.on bays of the lake. 

Thore are no streams of any consequonce to be crossed on this length, 
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After leaving Nahtalous Lake, at the 393rd_ milo the line follows up the Kntiaco 
River, reaching Entiatetachuck Lake at the 408th mile---clovation 2,981 fect above 
soa level, showing a tise in 15 miles of 323 foct---but on account of canyons on the 


‘yiver, undulating gradients have to be used, including 6 miles of 1 per 100 rising 


west, and 1 mile rising cast. 

Tho excavations will be heavy, and gonorally in rock. 

Tho Entiaco River, 100 fect wide, is crossed 15 times, and will probably require 
to bo bridged thirteen times. . 

rom the 408th milo the line follows the north western sido of Entiatetachuck 
Tako to the 416th mile, keeping well up on the slope to avoid bluffs on the margin 
of the Lake; and then up the untiaco River to the 418th mile, where it leaves it. 
In this distanco the gradients undulate, and havo 1} milo of 1 per 100 grade rising 
cast. 

Tho cuttings will not be leep but a large proportion of them will be in rock. 

he Entiaco Rivor is crossed tavice between the 416th and 418th miles, but this 


‘ean be avoided by an alteration of the line. 


The divide, between the waters of the Nechaco flowing castward to the Fraser 
River and those flowing westward to Dean Channel, occurs at the 430th mile and is 
3,100 feet above sea level, the formation at same point being 3,105 fect. The ascent 
from the 418th mile to the summit is 106 feet, but the line follows a depression in the 
plateau with undulating gradients and at the 423rd mile attains an eclovation of 3,147 
{oot above sea level. There are two miles of a gradicnt 1 per 100 rising west and 
half mile rising cast. 

The works will be moderate, the cuttings being in gravel with a small propor- 
tion of rock. No streams are crossed which require bridging. 

After passing the summit the line turns to the west and follows the north bank 
of Qualcho Lake and the creek of the same name to the 448th mile, where it crosses 
to the south bank and continues on that side fo the 450th mile. Here the formation 
is 2,768 feet above sea level, showing a descent in 20 miles of 337 feet, nearly all of 
which is made after passing the western end of Qualcho Lake at the 437th mile, so 
that there are 5 miles of a gradient of 1 per 100. 

The works for about 4 miles on Qualcho Creek will be heavy, and _ the rest 
medium with little or no rock. The only stream to be bridged is Qualcho Oreck, 50 
feet wide at tho 448th mile. 

From the 450th mile the line bends to the south, passes close to the shore of 
Tsigutlat Lake at the 454th mile and descending tho valley of Itasyouco River to its 
junction with the Salmon River, crosses the latter, and rejoins the line last described 
‘at the 445th mile on that line and the 463rd on this. 

Tho elevation of this point is 2,465 feet, being a fall of 303 feet in 13 miles, on 
34 miles of which the gradient is 1 per 100 rising east. 

On this section there will be about five miles of heavy work, and on the balance 
the works will be moderate. 

Tho Iltasyouco is crossed at 4545 miles, and again at the 4564th mile --it is 
200 feet wido in each place; the Salmon River is crossel at 4614 miles, in a canyon 
150 feet wide with perpendicular walls of rock. 

A loop line was explored, diverging from the line just described at the 257th 
mile, which, after crossing tho Chilacoh River, asvends rapidly till the level of the 
plateau is gained, and then it follows a very direct course to Tsinkut Lake, where it 
rejoins the line surveyed at the 311th mile, saving about 12 miles in distance. 

For the first four miles, till the plateau is reached, the gradients would be steep 
and the works hoavy. Afterwards, the line runs through a flat country with numer- 
ous lakes. Tho gradionts on this part would bo undulating, and tho works light. 

Botweon tho 353rd and 371st miles a loop line was surveyed by a parallel valley 
which would cut off a bend of the Nechacoh and shorten the line five miles. This 
linc, however, would entail a local summit 100 feot higher than the line betore 
deseribed, requiring steeper gradients and about four miles of heavy works. ‘There 
+3 also a ravine to be crossed 1,200 fect wide and 100 feet deep. 
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There was an exploration made for an alternative line, which would turn to the 
westward of the 419th mile, follow up Tizick Creek to Tizick Lake, and after 
passing over the summit at an elevation of about 3,050 feet above sea level, would 
descend by Natouza Lake and a cross valley to Qualcho Creek, where it would rejoin 
the line before described at the 445th mile. The summit would be about 50 fect 
lower than that surveyed, and the gradients and works probably easier, but the length 
about the samo. 

The two alternative lines first mentioned would, if both were adopted, shorten 
the distance about 17 miles, making tho total longth of the lino almost the same as 
that by the Blackwater. 

The timber throughout consists of black pine and poplar, with Douglas fir on the 
ridges, spruce in the swamps, and a few cotton-wooda on the banks of the streams. 

The Indians have several small gardens on the shores of Noolki and Tachick 
Lakes and Stoney Creek, in which they grow potatoes, carrots and turnips. They 
also keep a number of milch cows. This can be done to advantage, as a large propor- 
tion of the country between the 811th and 324th miles consists of open prairies with 
a luxuriant growth of grass of various kinds. 


I have the honour to be, Sir, 
Your obedient servant, 


MARCUS SMITH. 
SANPFoRD FLEmina, ‘Esq., 


Engineer in Chief, 
Canadian Pacific Railway. 
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APPENDIX U. 


CORRESPONDENCE, QUERIES AND NAUTICAL EVIDENCE RESPECTING THE HARBOURS AND 
WATERS ON TILE COAST OF BRITISHE COLUMBIA. 


The Colonial Secretary to the Governor-General of Canada. 


Downina Street, 3rd January, 1877. 


My [orp,----With reference to my despatch, No. 347, of the 30th November, I 
have the honour to transmit to your Lordship the enclosed copies of letters from the 
Admiralty, forwarding the answers of various naval officers to certain quostions 
propounded by Mr. Sandford Floming relating to the selection of a sito on the Pacific 
coast of a terminus for the Canadian Pacific Railway. 


These papers will no doubt be communicated to Mr. Fleming, who has recently 
returned to Canada. 
Tam, &e., 
(Signed) CARNARVON. 

Governor-General, 

The Right Honourablo 

Tho Kart or Durrerin, 
K.P, OOM ALO. 8. 


The Admiralty to the Colonial Office. 


Apmiratty, 27th December, 1876. 


Srr,----I am commanded by my Lords Commissioners of the Admiralty to send 
you herewith, for the information of the Earl of Carnarvon, the answers which have 
been received from the naval officers named overleaf as to the best site for the 
terminus of the Canadian Pacific Railway on the Pacific Coast. 

Tam, &c., 
(Signed) VERNON LUSHINGTON. 
The Under-Secrotary of State, | 
Colonial Office. 


Vice-Admiral Hon. A. CocHRANg, 
Rear Admiral G. H. Rionarps, 
Captain W. GRAHAM, 

Lieutenant W. CoLiins. 
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_ To Rear Admiral Ropert Haun, C.B., 


974) 


Admiral Cochrane to the Admiralty. 


Unirep Servior Ciup, 
Patt Matt, S. W., 20th December, 1876. 


Sir,----In reply to your lettor of the 13th instant, containing directions to for- 
ward replics to certain quories by Mr. Sandford Floming, Chief Enginecr of tho 
Canadian Pacific Railway, relative to the question of a sito for the terminus of tho 
line on the Pacific Coast, I have the honour to request that you will be pleased to lay 
before the Lords Commissioners of the Admiralty my replies forwarded herewith to 
tho questions asked. 

I have the honour to be, Sir, 
Your obedient servant, 
ARTHUR A. COCHRANE, 
Vice-Admiral. 


&e., &e., &c., 
Sesretary of the Admiralty. 


Admiral Richards to the Admiralty. 


24 WARINGTON CRESCENT, 
20th December, 1876. 


Sir,—I have tho honour to acknowledge your lottor of the 13th inst., requesting 
that I will reply to certain queries by the Chief Engineer of the Canadian Pacific 
Railway. 


I beg to return the paper containing those quories with such replies as the means 
at my disposal havo onabled mo to offer. 


I am Sir, 
Your very obedicnt scrvant, 
GEO, HENRY RICHARDS, 


Retired Rear Admiral. 
Tho Socrotary of tho Admiralty, 


London. 


Captain Graham to the Admiralty. 


H.M.S. “ Brrrannta,” 
Dartmoutu, 17th Decomber, 1877. 


Sir,—I have the honour to transmit herewith tho pamphlet containing Mr. S, 
Floming’s obsorvations and quorios; together with answers thereto, founded on the 
best of my knowledge. 


I havo the honour to bo, Sir, 
Your obedient servant, 
W. GRAHAM, 


Captain, 
Tho Secrotary of the Admiralty, 
ondon. 
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Lieutenant Collins to the Admiralty. 


IL.M.S. “ Crocoprms,” 
PortsmouTH, 18th December, 1876. 


Str,—In reply to the Commander-in-Chief s memorandum of the 14th instant, on 
Admiralty letter, 

[ have the honour to state that although T was some time serving in the waters 
of British Columbia, and was to 2 certain extent mixed up with the Canadian Pacific 
Railway, I am unable of my own knowledge to give such replies to the queries as 
would be useful to Mr. Fleming, and satisfactory to myself; but should I be furnished 
with all tho plans and charts, I would then be ablo to answer such questions as refer 
to distances, and would do so to tho bost of my ability. 


I have the honour to be, Sir, 
Your obedient servant, 


W. COLLINS, 
Senior Lieutenant. 


Admiral George Exitot, 
Commander-in-Chief. 


Admiral Farquhar to the Admiralty. 


CarLoaig, Kincarpine O’ Nett, 
20th December, 1876. 


Sir,—In compliance with their Lordships’ directions, contained in your letter 
marked M, and dated the [3th instant, I now return the paper emanating from the 
Colonial Office, with such answers to Mr. Sandford Fioming’s queries as I am able to 
give, only regretting that the answers are so indefinite. 


I have tho honour to be, Sir, 
Your very obedient servant, 
A. FARQUHAR, 


The Secretary of the Admiralty, i Vice-Admiral. 
Whitehall. 


The Admiralty to the Colonial Office. 
Apirauty, 26th December, 1876. 


Sir,~—I am commanded by my Lords Commissioners of tho Admiralty to send you 
herewith for tho information of the Earl of Carnarvon, a lettor from Vice-Admiral 
A. Farquhar, with such answers to Mr. Sandford Fleming’s queries as he is able to 
sive relative to the sito for tho terminus of the Canadian Pacific Railway on tho 
Pacific coast. 

I am, ete., 
(Signed) VERNON LUSHING'ON. 


Tho Undor-Sccretary of Stato 
for tho Colonies, 
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Downina Street, 6th January, 1877. 


My Lorn,—With reference to my despatch, No. 4, of the 3rd instant, I have the 
honour to transmit to you a copy of a further letter from the Ad miralty forwarding 


answers from Commander Pender to Mr. Sandford Fleming’s questions relating to 


the site for the terminus on tho Pacific coast of the Canadian Pacitic Railway, 


: T have, cte., | 


(Signed) CARNARVON. 
Governor General 
The Right Honourable 
The Hart or Durrerin, 
K.P., G.C.M.G., K.C.B. 


The Admiralty to the Colonial Office. 


Apmiraty, 4th January, 1877, 


Srr,—I am commanded by my Lords Commissioners of the Admiralty, to send 
you herewith, for the information of the Karl of Carnarvon, the report of Staft- 
Commander Pender, the chief naval assistant in the | [ydrographical Department, as 
to tho best site for the terminus of the Canadian Pacific Railway on the Pacific 
coast. 

Statt-Commander Pender, from his experience as a surveying officer in British 
Columbia for many years, is well qualified to give an opinion upon the several points 
specified in the printed memorandum of Mr. Fleming's inquiries, 

I am to add that the Colonial Office has now been supplied with all the answers 
and reports culled by this Department from the naval officers who, in their Lord- 
ships’ opinion, were most likely to bo able to give useful information on the subject. 


Tam, &e., 
(Signed,) ROBERT HALL. 


Tho Under-Secretary of State, 
Colonial Office. 


The Colonial Sceretary to the Governor General. 
Downine Srreer, 7th April, 1877. 


My Lorp,—With roforence to your telegram of the 13th March, and to my reply 
of the L7th March, I have the honour to transmit to you herewith, for communica- 
tion to your Government, tho replies which havo. been reccived through the Board of 
Admiralty from Captain Cator, R.N., of Iler Majesty’s ship “ Defence,” (late of Her 
Majesty’s ship “Scout,”) to Mr. Sandford Fleming’s queries as to the site for the 
terminus of the Canadian Pacific Railway on tho Pacific coast. 


I have, &e., 


(Signod,) CARNARVON, 
Governor General, 
The Right ILonourable 
Tho Earl of Dufferin, 
K.P., G.C.M.G., IX.C.B. 
25 
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Chief to the Finance Minister of Canada. 
Lonpon, 6th November, 1876, 


, Lhe Engineer in 


My Dear Sir,— 
* sk she * “Kk 

There is one branch of tho subject respecting which I had hoped to gain valuable 
information while in Kngland. The officers of Her Majesty’s Navy on the Pacifie 
coast, have, for many years, had opportunities of acquiring important knowledge of 
the several harbours where the land lines are projected to terminate, the approaches 
thereto from seaward, as well as the anchorage for vessels at different points along 
tho coast. 

1 have not been able, so far, to obtain the desired information, but it is manifestly 
so important that every effort should be made (o procure it. It is clear that no line 
through the mountains, however satisfactory in every other respect, could be viewed 


- with favour, unless it led to an cligible harbour and terminal] point on the coast. 


Tho Admiralty must be in possession of full information on this head; and I 
would suggest that application be made, in the proper quarter, in the name of the 
Canadian Government, for all reports, plans, charts and other documents which may 
exist. 

The information is of very great importance, if not indispensable, to enable the 
Government properly to arrive at a decision with regard to the terminus and the line 
which the railway should follow, 

The several points on the coast of the mainland, where land lines, which we 
have under examination, terminate, are as follows:— 


1. Burrard Inlet. 5. Dean Inlet. 

2. Howe Sound. 6. Kitlope, Gardner Inlet. 
3. Bute Inlet. 7. Kemano, Gardner Inlet. 
4. Bentinck Arm (North). 8. River Skeena. 


The application should, however, not be confined to information respecting these 
points; it should embrace all that is known with regard to the various inlets and 
waters of the Pacific coast within the limits of British Columbia. 


Iam, my dear Sir, 
Yours faithfallly, 
SANDFORD FLEMING. 
The Honorable 


R. W. Carrwriant, . 
Financo Minister of Canada, 


The Engineer in Chief to the Under Secretary. 


27 Bexsize Park GarpeEns, N.W., 
Lonpon, 29th November, 1876. 


Str,—Tho Ion. Mr, Cartwright, Financo Minister of Canada, requested mo to 
examine tho charts of the coast of British Columbia, which you obtained from tho 
Admiralty a fow days ago}; and, in caso it should appear that sufficient information 
was not furnished, with a view to the selection of a terminus for the Canadian Pacific 
Rai ays I was further requested to apply to you, in the hopo that you might be able 
to obtain it, - 
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The charts placed in my hands do not furnish all tho information required, [ 
called at your office yesterday to oxplain what was wanted. T had not the good 
fortune to seo yourself personally, but the gentleman to whom I was referred con: 
curred in the suggestion that T should draw up a sorios of questions, to bo submitted 
to all the officers, within reach, who havo been in command of [for Majesty’s ships of 
war on the North Pacific Station, and who havo had opportunitios of Acquiring infor. 
mation and forming opinions on the subject. 

I have now prepared a sorics of twenty-eight questions, with some preliminary 
remarks, explanatory of their object. They are framed with a view of cliciting all 
tho information which the Government of Canada require to enable them to come to 
a spoedy determination on this important subject. 1 respectfully submit thom for 
your consideration, 

T am, Sir, 
Your obedient servant, 
SANDFORD FLEMING, 
Fingineer in Chief, Canadian Pacific Railway. 


R. G. W. Hernerz, 
Under-Secretary of State for the Colonios, 


Observations and queries by Mr. Sandford Fleming, Chief Engineer of the Canadian 
Pacific Railway, relating to the question of a site for the Terminus on the line of the 
Pacific Coast. Submitted through the Colonial Office to the Admiralty, London, 
December, 1876 :— 


The Government of Canada has undertaken to establish a line of railway from 
the Atlantic side of North America to the coast of British Columbia, and has, during 
the past five or six years, mado extensive explorations across the continent, with 
tho view of reaching the Pacific Coast by a practicable and favourable line, 

Several routes, more or less practicable, have been discovered, and it is now 
important to obtain full information respecting the harbours, anchorages and 
approaches from the ocean, in order to select tho most eligible terminal point for tho 
railway on tho Pacific Coast. 

Tho railway lines which have boon projected across tho Rocky Mountain zone, 
touch tho navigablo waters of tho Pacific at tho following inlots :— 

L. Burrard Inlet, 

2. Iowe Sound. 

3. Buto Inlet, 

4. Bentinck Arm, North. 
5. Dean Inlet. 

6. Gardner Inlet. 

7. Skeena River. 

In order that information may be elicited from competent authorities to guide in 
selecting a suitable terminal point for the railway, it is considered advisable to 
solicit written replies to a series of questions herewith presented. 

It may bo stated that while the immediate object of the proposed undertaking is 
to connect the Pacific Coast with the existing Canadian railway system on the 
Atlantic seaboard by a line wholly within British territory, it is of primary impor- 
ance to select such a route and western terminus as will best command traflic, in 
order that the railway may ultimately become self-sustaining, or as little burdensome 
as possible. 

No local traffic now exists in any portion of the vast territory to bo traversed 
by tho railway commensurate with the cost of the undertaking; it is the more 
important, therefore, to give due consideration to “ through trade,” and in estab- 
lishing the railway, to seloct such a route and torminus as will afford the greatest 
Beet facilities for successfully competing with foreign routes for ocean-borne 
traffic, 
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Tho coast of the mainland of British Columbia extends from the 49th parallel of 
Jatilude to the 55th. Within these limits the seven inlets above mentioned are 
situated, ‘This extensive coast may bo reached from the open ocean by three main 
passages or channels, as follows: — 

Ist. A southern channel, extending between the coast of the United States and 
the southerly coast of Vancouver [sland. 

2nd. A northern channel, extending between the Queen Charlotte Islands and 
Alaska. 

3rd. A middle channel, extending between Vancouver Island and the Queen 
Charlotte Islands, 

Ocean-borne traffic may reach the coast of the mainland of British Columbia 
through cithor of these channels, and the first consideration which presents itself is 
with respect to the one whose geographical situation is most favourable for that 
description of trade. ‘ 

Information on this head may be furnished in connection with questions Nos, 
1,2 and 3. 

[t will be observed in the questions which follow, that attention is drawn to 
some details in connection with the more northorly inlets. This is due to the incom- 
plete character of the charts of the coast north of Vancouver Island. 


(QUESTIONS. 


Question 1.—What is the distance from a common point on the Asiatic coast, say, 
Yokohama, to the contre of the Southern Channel, on a line drawn from Cape Ilattery 


to Point Bonilla? 
Question 2.—What is the distance from Yokohama to the centre of the Middle 


Channel on a line drawn from Cape Scott to Cape St. James? 

Question 3.—What is the distance from Yokohama to the centre of the Northern 
Channel, on a line drawn from Cape Knox to Cape Muzon ? 

Question 4.—What is tne distance from the centre of the Southern Channel, 
(point defined in question No. 1) to the head of Burrard Inlet; and also to English 
Bay ? How much of these distances would ocean-going ships require to be towed ? 

Question 5.—What is the distance from (point defined in No. 1) Southern Channel 
to the head of Ifowe Sound? Tow much of this distance would sailing ships, under 
ordinary circumstances, require to be towed ? : } 

Question 6.—What is the distance from Southern Channel (point defined in No. 1), 
to Waddington Harbour, Bute Inlet ? Tow much of this distance would sailing ships 
require to be towed? 

Question 7.—Would the course of vessels to Burrard Inlet, Howe Sound or Bute 
Inlet, as alluded to in Questions Nos. 4, 5 and 6, in the event of hostilities with the 
United States, bo oxposed so as to render the approach to the terminus difficult or 


hazardous ? 

Question 8.—At what minimum distance would vessels have to pass San Juan 
Tsland or other islands or coasts of the United States, in their passage by the Southern 
Channel to Burrard Inlet, Howe Sound or Waddington Harbour. 

Question 9.—Could large sea-going ships, approaching by the Middle Channel, 
ass without danger or difficulty through by Johnston’s Strait to Burrard Inlet, 
[owe Sound, or Waddington Harbour ? : 

Question 10.—What is the distance from the Middle Channel (point defined in 

Question 2) to Burrard Inlet? How much of this distance would sailing ships have 
to be towed ? 

Question 11—What is the distance from the Middl 

No. 2) to Howe Sound? How much of this distance wou 
be towed? 

Question 12.—What is tho distance from the Middle Channel (point defined No. 

2) to Waddington Harbour? How much of this distance would sailing ships Tequiro 


to be towed ? 
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Question 13.—What. is the distance from the Middle Channel (point defined in 
Question 2) to the head of North Bentinck Arm, vid Fitzhugh Sound? Ilow much 
of this distance would sailing ships, under ordinary circumstances, require to bo 
towed ? 

Question 14.—What is the distance from the Middle Channel (point defined No. 
2) to North Bentinck Arm, vid Milbank Sound? TLow much of this distance would 
sailing ships require to be towed ? 

Question 15.—What is the distance’ from the Middle Channel (point defined 
Question 2) vid Milbank Sound, to the anchorage near the head of Dean Channel, and 
how much of this distanco would sailing ships require to be towed ? 

Question 16.—On the coast north-westerly from Milbank Sound the chart. indi- 
cates anchorages at Morris Bay, Cockle Bay, and at Port Blakeney. Also, on tho 
course to Dean Channel and North Bentinck Arm, at Hampden Bay, and at Port 
John. Are you awaro of other anchorages in these waters ? 

Question 17.—What is the distance from the Middle Channel (point defined in 
Question 2) to the anchorage opposite Triumph Bay, Garden Inlet, vid Milbank 
Sound and Finlayson Channel? Tow much of this distance would sailing ships 
require to be towed ? 

Question 18.—Besides the anchorages at Milbank Sound, mentioned in Question 16, 
the chart indicates, on the course referred to in Question 17, anchorages at Nowish 
Jove, Klemtoo Passage, Carter Bay, Swanson Bay, Khutze, Aaltanhash, Klekane, 
Fisherman’s Cove and Bishop’s Cove. Are you aware of other anchorages in these 
waters ? 

Question 19.—W hat is the distance from the Northern Channel (point defined in 
Question No. 3) to the anchorage at Triumph Bay, Gardner Inlet, vid Principe 
Channel, Gridge and Verney Passages? How much of this distance would it be 
necessary to tow sailing ships ? a 

Question 20.—-By the route described in the last quesiton, the chart indicates 
anchorages at Port Canaveral, Port Stephens, and at Coghlan; are you aware of 
other anchorages in these passages ? 

Question 21.—What is the distance from the Northern Channel (point defined in 
Question No. 3) to Triumph Bay anchorage, Gardner Inlet, vid Brown Passage and 
Grenville Channel? How much of this distance would sailing ships require to be 
towed ? 

Question 22.—Along the route described in last question, the chart indicates 
inside of Brown Passage, anchorages at Qlawdzect, Refuge Bay, Cardena Bay, 
Stewart Anchorage, Klewnuggit Inlet, Lowe Inlet and Coghlan Anchorage. Are you 
aware of other anchorages in these waters? 

Question 23.—What is the distance between the anchorage opposite Triumph Bay 
aud the anchorage at Kemano, Gardner Inlet? : 

Question 24.—What is tho distance from the Northern Channel (point defined in 
Question 3) to Port Essington, near the entrance to River Skeena vid Brown Passage ? 
low much of this distance would sailing ships require to be towed ? 

Question 25.—Aro you aware of other anchorages than those already mentioned, 
inside of Brown Passago-and that)in North Skeena Passage ? 

Question 26.—Genorally, aro there,any objections of a climatic nature to any of 
tho sovon inlets herein specially alluded to, such as obstruction from ice? If so, to 
what extent do thoy exist in“cach case? wie: 

Question 27.—Mention any special advantages or disadvantages appertaining to 
any lof the seven inlets herein alluded to, which have not been touched upon in the 
foregoing questions, and your replies thereto. ; ‘ ; 

Question 28.—Having regaid to naval and commercial considerations, mention 
the point on the coast which appears to you tho most suitable for the railway termi- 
nus, and dosignate tho other points to which reference has heroin been made, in the 
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The Admiralty has furnished, through the Colonial office, tho replios which follow 
from the undermentioned naval officers ;— 


Vicr-ApMIRAL Hon. A. A. Cocurang. 
Rear-Apmira, ©, H. Ricwarns. 
Vick-Apmirab A, FARQUITAR. 

JAPTAIN R. P. Caton. 

JAPTAIN W. GRAHAM. 

Starr CommMaAnpDerR D. PENDER. 
LieurENAntT W. Couuins. 


A ai Ne A i ti RE NC i 5 iC INC Clit tis in ea ich cmeiniaa 


Question 1. What is the distance from, © common point on the Asiatic coast, say, 
Yokohama, to the centre of the southern channel, on a line drawn from Cape Flattery 
to Point Bonilla? 

ReplieS—ADMIRAL COCHRANE. ...cscssssecssssecsssscssscesececcscssessesee 4,300 miles 

ADMIBAIW HIGHARDS?, cieccciecssctels suteve tg ees trtcngsticerteiwe a) LLO) 
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CAA PUAm es (Gis AME ie eta eudakccrosatetasstencasbsavesthoesent Sp lu =n 
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CONMARDERGE ENDER HOK.uis ariiets cotta teeevse Wabicesesess 4,000 ** 
EET ENA WE CONDI thy cos varvesrscrevessscsvaxseessrasess. son euieinsea Oh 
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Question 2. What is the distance from Yokohama to the centre of the Middle 
Channel on a line drawn from Cape Scott to Cape St. James ? 
: Replies—ADMIRAL COCHRANE.....ssssescsserersesssssesecccesesssssceeees 4,000 miles 
DERI AL ICHIPARD Bee) Wi oles ines cisvrvVecsetaasmenspeaser ye LU. 
ADMIRAL FARQUHAR cc cscecssecdsccccestetsdapeselscb Weveseceses, serese 


Qaprain GRATEAM cre iiiiceaed, coats eRe ick saeedeaaes 3,000 10% 
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{ CAPPAIN CATON ssescucecatticcsacsthocaccseverathoasatsactin cast 2) 0008 k- 

4 COMMANDER PRMDER.pxcssosciecss otesacasstseopdeccorenesensenasy E000 2 
Tiree ANY CL TMG os ke onk sco aes che semen ah teeaavaten satan tone! ease tne 


Question 3. What is tho distance from Yokohama to the centre of the Northern 


Channel, on a line drawn from Cape Knox to.Cape Muzon ? 

Replies—ADMIRAL COCHRANE. ....ssssccessssesseecesteessscsesseeeeeeseeee 3,820 miles 
ATO MIRATE IIQUAIIN si sdacs cise anise ow acct snrqasnessavssshsvovecs OU oaeo 

| ApiipaL Wanoditatsan iiecaniism inane mio aes dio 

| Cire crn Gamat s 01 dR ATA ei cesses dak ei NES, OTS 199 
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Question 4.—What is the distance from the centre of the southern channel, 
(point defined in question No. 1.) to the head of Burrard Inlet; and also to English 
Bay? Ilow much of these distances would ocean-going sailing ships‘ require to be 
towed ? 


Replies—Apmirat Cocuranr.—140 and 120 miles respectively. 


Apmiran Riewarnps.—165 to head of Inlot. Towage, 90 miles. 
: . 145 to English Bay. ‘Towage 70 miles. 
All things being equal, Mnglish Bay is the natural terminus on tho 
Pacific shore; much, indeed, might be profitably sacrificed on the 
land route to secure this good anchorage, convenient in all respects. 


ApmiraL Farquiar.—Distances not accurately known, but ocean-going 
sailing ships could not be depended on to said further than the 
entrance of Haro Channel, although, doubtless, with fair winds and 
favourable weather, they might sail to English Harbour, at the 
entrance of Burrard Inlet. j 


CAPTAIN GrAHAM.—165 and 140 miles. 


Capratn Cator.—About 142 miles to Port Moody, and 130 miles to 
English Bay. To be towed through Haro Straits (50 miles) and 
from English Bay to Port Moody (12 miles).—N.B. Sailing ships 
frequently make this passage under sail to English Bay and also 
to Port Nanaimo and Departure Bay. Nearly two-thirds of the 
sailing ships use the Rosario Straits (American Territory) and 
some the Haro Straits. 


ComMANDER PenpEr.—142 and 122 miles respectively. Towage from 
Race Rocks, or 90 and 70 miles respectively. 
LiguTENANT COLLINS.— 


Question 5.—What is the distance from (point defined in No. 1) southern channel, 
to the head of Howe Sound How much of this distance would sailing ships, under 
ordinary circumstances, require to bo towed ? 


Replies—ADMIRAL CocuRANE.—145 miles. 
Apmirat RictArps.—165 miles. Towage 90 miles. 


ApmiraL FarquiaAr.—Distances not accurately known, but the same 
answer as given to 4, as regards ships being towed, applics to 
JLowe Sound, 

Carrain GRAMAM.—215 miles. Towage 30 miles. 


Carratn Cator.—About 150 miles. To bo towed through Haro. The 
whole distance can be under sail. 


ComMANDER PENDER.—145 miles. Towage about 95 miles, or from Race 
Rocks. 


LIEUTENANT CoLLINs.— 


Question 6.—What is the distance from southern channel (point defined in No. 1), 
to Waddington Harbour, Bute Inlet? How much of this distance would sailing ships 
require to be towed ? 


Replies —ADMiRAL CocHRANE.—245 miles. 
ApMtrAL Ricuards.—270 miles. Towage 195 milos. 
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Aparrav Farquiar.—- Distance not accurately known, but same answers 
as given to Nos. 4 and 5, apply to Bute Inlet. 


Caprain Grattam.--300 miles. ‘Towage 40 miles. 


Capra Caror.—About 260 miles. To be towed through Haro Straits 
We miles) and from Sutil Channel (off St. Mary’s Island) to Wad- 
dington Harbour (50 miles). The whole distance can be done under 
sail. 


ComMANDER PENDER.—245 miles. Towage about 195 miles, or from 
Race Rocks. 


Note.--The distances from Nos. 4, 5 and 6 are through Active 
Pass. If the passage between Saturna and Patos Islands 
were used, the distances would, in each caso, be 10 miles 
longer. 


DeuTENANT COLLINS.— 


Question 7.—Would the course of vessels to Burrard Inlet, Howe Sound or Bute 
Inlet, as alluded to in Questions Nos. 4, 5 and 6, in the event of hostilities with the 
United States, be exposed so as to render the approach to the terminus difficult or 
hazardous ? 


Replies —ADMIRAL Gocnrang.—lf the Americans had command of the sea, the 
approach of vessels to the terminus on the courses named would be 
hazardous. 


Apairat Rrenarpns.—Yes, if the United States had a superior naval 
torce. 


Apmirat Farquiar.—Yes, unless an inner channel, out of reach of guns 
placed on the Island of San Juan, is found nayigable. 


CAPTAIN Granam.-—- Whether difficult or hazardous would depend upon 
the naval force of the United States in the locality. 


Caprain Cator.—Yes; certainly, as they have to pass through Haro 
Straits, where they would be within range both day and night, into 
the Straits of Georgia, 


Commanper Penper.—Juan de Fuca Strait, under these conditions, would 
bo somewhat similar to the British Channel. The strait is cight miles 
across a its narrowest part, between Race Rocks and Point Ange- 
los, and ten miles wideat the western entrance. On the Vancouver 
or British shore, ships of war ongaged in protecting commerce could 
find at Barclay Sound, Port San Juan, Beecher Bay, Peddar Bay, 
Royal Road, isquimalt and Victoria Harbours, and in the Haro 
Strait in Cormorant Bay. On the American shore, Neeah Bay, five 
miles within Capo Flattery and Port Angelos, opposite Race Rocks, 
would correspond with Port San Juan and Beecher Bay on the 
Vancouver shore. 


LIEUTENANT COLLINS.— 


Question 8.—At what minimum distance would vessels havo to pass San Juan 
Island or other islands or coasts of tho United States, in their passage by the southern 
channel to Burrard Inlet, Howe Sound or Waddington Harbour ? 


Replies —ADMIRAL Cocnrange.—A bout five miles, 
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Apirat Rienarns.—Ships need not pass as far off 
of San Juan, but they must 
pie] Cato Islands, unle 


as within three miles 
pss within two miles of Stuart and 
ss indeed they take the inner channel along the 
coast of Vancouver Island; and the passages from these channels 
} into the Strait of Georgia are dangerous, and they would not be 
used unless in case of emergency. 


ADMIRAL FARQUHAR.—Distaneces not accur 


ately known, but the bluff on 
the north endof San Juan, 


armed with heavy guns, would command 
the passage. Rosario channol is wider, but both sides belong to 
the United States. 


a 


— 


Captain GRAHAM.—Four and a-half sea miles from San Juan. 


M 
t 
| 
, | Cartan Cator.—A bout 24 miles from San J uan, as far as I can recollect, 
, | / and close to Stewart and Waldron Islands, tho two last, I believe, 
3 belong to the United States. The anchorages at Waldron Island 
1 
t 


are frequently used by sailing vessels passing to and from Haro 
Straits. 


ComMANnDER PENDER.—Not necessarily within five nautical miles (of 


6,080 fect) ; Zero Rock in Haro Strait being that distance from 
the nearest part of San Juan Island, and there is even a 


passage 
westward of the rock (Ze 


ro) or between it and Vancouver Island 


i shore, 
} 7 
0 fi } LreurEnant Coniins,— 
1 i 
0 ‘ 
y 
ep: Question 9.—Could large sea-going ships, approaching by the middle channel, 
1 lt ass without danger or difficulty through by Johnston’s Strait to Burrard Inlet, 
a owe Sound, or Waddington Harbour. . 
fli . 
4 \ ie Replies—AnmiraL Cocurane.—No. 
ae 
m BE ApmiraL Ricnarps.—Tho approach would always be «attended with 
{i some danger, especially during the frequent fogs, 
ro | ApMIRAL Farquuar.—As I havo not passed through Johuston’s Strait, I 
to | cannot, from personal experience, speak as to its facilities for navi- 
| gation, bat I have understood from. officers under my orders that 
Hd: i the navigation is intricate and difficult for large vossels (even 
los hy steamers), and impracticable fur ocean sailing vessels. 
£0- 
ror Caprain Granam.—Yes. 
ut ibs Caprain Caror.—Vessels could pass with @ commanding breezo from 
i “wh the westward, but other than that, the approach to Johnston’s 
eo (/ Straits would be exceedingly hazardous. Vessels going through 
- Johnston’s Straits and Discovery Passage, would have to pass Sey- 
the U mour Narrows, and I certainly would not recommand their attempt- 
‘} ing it without steam, as tho tides run with great velocity. 
| When in IL.M.S. “Scout,” after passing Seymour Narrows and 
i from thenco to past Capo Mudge (Valdes Island) undor steam with 
the current, wo wont over tho ground ovor 20 knots per hour. 
wan ( ; The United States steamship of war, “Saranac,” 2,000 tons, 
ern ( 576 H. P. nominal, whon passing through Queen Charlotte's Sound, 
j became unmanageable in consequence of the strong tide, was swept 
on shore and totally lost, 
fi \ 
# 6) 
{ 
| $ 


' ¥ 


reer ieangrnce mn te me RR TE 
RR rare meres... SPE TT a a I TT 


Saar om Lag ay 


nttie ni a rn oe heed. ; + 
nape? r Sigal ee iniohin ‘wy 


‘ ‘4 
, ey oh Bie 
i) ae 17 Pwo 
ny q 7 
Oe ue : a : é 
9 re a 


| . + fh 

ithe ll gh ea Lt an 
queen, Fane Siem i pl aan oie wiaraatd ¥ Gi 
erg ; 
oe ee cog ee i‘ 


| 17 ‘ me 


\ | die | ; : meg) ohana AE 


sinmmed eibten eda ee sysielsanres wei} Diadt 0 peigqnat = if a (0 
ole weve, of Hartel « Pictindo Sp aT reeen yw ae todijiew Pay ar it 
wien Hd actynith in? “ tunno? ae 


OF mean) sani Angela 


dij tehentsd ud wyewle Snow oawre is ‘ott —S1S4POtR damimnaA 
oun crewpe fed yonnh o) bioqum sogeel one 


a 


_ 
oe 
be 
=F 


7 Si « Retewrtol dynqult besa don ovad SA — AAI ORE JAsech 
jv ma Vol eoiiiivel ef) of ae faeqe soot eqas Ltheied rorn Awaine 
dud) ohio yu aenee Rieolho deri) baplmalie qvant Thad note 
none) Moone oye «) dinafiib. bie olgokee! o& coarse o 
ies yalliak fpore ve? oetiyowiqanl lng Unoenaals 


_ 


#01 ~mallAd®) “PaAreLD 


D pe = ot es 
a 


ve contend andlanemtce » dip wang blir chave V—aopal) wiaeiaD 
eectenlal, af sean val Aas) Ban) ey gb freemen cdl 


oN 


genet Dead sige ¥ (iMne viewiie ee od Blow ave i. a 
(as red oF Cvat Pe rer hu a“ re weit) fms atlas etait oy ¢ 
here S00 vid Pre ot oxtert fc Hw Vinialen.. ban, aworn hl “via 
Wincor danry hier die nebdd. cai. wn rosea daadsin 91 yt = 
ais weirs "Was pind yee eth? wettrnawks * ADE wi eal 2 i 
Mw weote dan. Chealal, vol nV) woh angnl) dapey col neta mirth x 
ier voy aoe BE ore Hanae sii yeyo dnow on Gowrie on 
rend wg wma" aw lo nt ariiaja walt bet. a ol? 7: 
vith vadicteal) wma)? dco sya ined trolhee am inweds aL aya ‘ ae 
Pr 


yes now (phe partido We etreireamD 4 oldagyeranene queaed 
don eet hae Woda 1 


Z F Sie Dis ta talt is ia MS eee aba le cliente: a = 
site i i caslataenbabi Casta. estab phan ea aes ita le 


int at 


i ns act RRA i kl a ce ne ta 


290 


ComMANvDER PENDER.—It would not be impossible, but would be 
attended with an aggvavated amount of risk and dolay. 
LIEUTENANT CoLLins.— 


Question 10.--What is the distance from the middle channel (point defined in 


Question 2) to Burrard Inlet? How much of this distance would sailing ships 
require to be towed ? 


Replies — ADMIRAL CocHRANE.—320 miles. 


Apwnat RicttArvs.—320 miles ; towage all the way, gonerally. 


Apia Fanquiar.—I cannot answer this question (No. 10) with any 
degree of accuracy. 


CAPTAIN GRAIHAM.—280 miles. 130 miles. 


Captain Cator.—About 260 miles. To be towed 160 miles, from entrance 


of Middle Channel to Oyster Bay, south of Discovery Passage; the 
rest of the distance can be done under sail. 


ComMANDER PENDER.—320 miles. From Nahwitti Bar, or about 305 
miles. 


LIEUTENANT CoLLIns.---- 


Question 11.--What is the distance from the middle channel (point defined, 


No. 2) to Howe Sound? How much of this distanco would sailing ships 
require to be towed ? 


Replies.---ADMIRAL CocuRANE.—315 miles. 


Apmirat Riowanns.-315 miles. Towage generally all the way. 
ADMIRAL Farquiar.— 
CAPTAIN GRAIAM.— 265 miles. 150 miles, 


Carrain Caror.—About 275 miles. To be towed 160 miles (from 
entrance of Middle Channel to Oyster Bay, south of Discove 


: Ly) 
' Passage). The rest of the distance can be mado under sail. 
ComMANDER PeNpER.—315 milos. About 2060 milos, or from Nahwitti 
Bar. 


Lieutenant CoLuins.— 


Question 12.—Whiat is the distance from the middle channel’ (Point defined No. 
2) to Waddington Harbour? How much of this distanco would sailing 


ships require 
to be towed ? 


Replies— AvMIRAL CoctRANE.—275 miles. 
. ADMIRAL Ricnarps.—240 miles, 


5 | Towago all the way, generally. 


ADMIRAL FARQUHAR.— 
CAPTAIN GRAHAM.—210 miles. 160 miles. 


Carrain Cator.—About 220 milos. Other conditions as to towing and 
sailing, tho same as No. 11. 


; CoMMANDER PENDER.—275 miles. From Nahwitti Bar, or about 260 


miles. 
LIEUTENANT COLLINS,— 
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be Question 13.—What is the distance from the Middle Channel (Point defined in 


Question 2) to the head of North Bentinck Arm, vid Fitzshugh Sound? Tow much 


of this distance would sailing ships, under ordinary circumstances, require to be 
towed ? 


in it Replies.—Apmtmat, Cocnrane.—160 miles. 

ps Apmirat, Riciarps.—150 miles. All towage. 
ADMIRAL Farquuar,— 

CAPTAIN GRAHAM.—148 miles, 88 milos. 


Carrain Caror.—About 160 miles. T'o bo towed 100 miles. The whole 
y distance can be done undor gail, 


ComMANnneR PENDER.—160 miles, From Safoty Cove to head of Arm, 
or 75 miles, 


Tas 


0 ; LreuTENANT CoLLIns.— 
0 
wr ' Question 14.—What. is the distance from the Middle Channel (Point defined No, 2) 
5 i \ to North Bentinck Arm, vid Milbank Sound? How much of this distance would 
f sailing ships require to be towed ? 


j i Replies—Avmirat, Coonrange.—155 miles. 

ApmiraL Riciarps.—140 miles. All towage. 
Apmuimat Farquiar.— 

CAPTAIN GRAHAM.—145 miles. 90 miles. 


Caprain Cator.—A bout 150 miles. To be towed 80 miles. The whole 
distance can be made under sail. 


ComMMANDER PENDER.—155 miles. From western entrance of Seaforth 
Channel, or 85 miles. 


Linutenant Contins.— 


Question 15.—What is the distance from the Middle Channel (Point defined 
Question 2) vid Milbank Sound, to the anchorage near the head of Dean Channel, and 
how much of this distance would sailing ships require to be towed ? 


Replies—ApvmtraL Cocnrane.—160 miles. ay oe 
Apmirat Rictarps.—About 130 miles. All towage. 
ADMIRAL Farquiar.— 
CAPTAIN GRATTAM.—140 miles. 60 miles, 


Caprain Caror.—About 135 miles, To be towed 70 miles. The whole 
distance can be made under sail. 

CoMMANDER PenpER.— Approximutely (Dean Channel not yet sur- 
veyed,) 160 miles. From western entrance of Seaforth Channel, 
or approximating 90 miles, 

LikuTENANT Contins.— 


Question 16.—On the coast north-westerly from Milbank Sound the chart indi- 
eates anchorages at Morris Bay, Cockle Bay, and at Port Blakeney. Also, on the 
course to Dean Channel and North Bontinck Arm, at Hampden’ Bay, and at Port 
John. Are you aware of othor anchorages in these waters ? 


Replies. —Apmirat, Cocurane.—No, 
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ApMIRAL Rrcemarps.—-1 am not porsonally acquainted with these anchor- 
ages 
ges. 


ApMIRAL Farquaar.—l am not acquainted with any other anchorages. 
Gaprain Granam.-No ; but I have never been in the locality. 
i Capratn Cator.—No. ; 


CoMMANDER PenpEer.—These are the only known anchorages between 
Seaforth Channel and Finlayson Channel; but Kynumpt Harbour, 
ten miles within Seaforth Channel, on the south side, is the best 
harbour in this district north of Safety Cove. Hampden Bay, 

though a fair anchorage, is situated in Gunboat Passage, and that is 

not a suitable passage for ocean steamships. The course for large 

ships, from Milbank Sound to Fisher Channel, is by Seaforth Chan- 

nel and Lame Passage, through the main pass ; here, in addition to 

: Kynumpt Harbour, there is fair anchorage at Klik-tso-atle Har- 

hour, and in McLaughlin Bay. In Fitzhugh Sound, Namce Har- 

| bour may be temporarily used, but is subjected to furious whirl- 
winds in south-east gales. Safety Cove is secure in all weathers ; 
and in Queen Charlotte Sound, Schooner Retreat and Takush 
| ; . Plarbour may be used. 


LreuTENANT Coiiins.—No; [am not. 


Question 17.—What is the distance from middle channel (point defined in 

question 2) to the anchorage opposite Triumph Bay, Gardner Inlet, via Milbank 

« Sound and Finlayson Channel ? Mow much of this distance would sailing ships 
require to be towed ? ; 


Replies. — ADMIRAL CocHRANE.—170 miles. 


ADMIRAL Ricuarps.—Triumph Bay not shown on any chart I have, but 
tho water route is untenable. 


{ 

| 

ADMIRAL FARQUHAR.-— 

CAprain GRATAM,—165 miles. 64 miles. 

{ . 

| CAPTAIN Caror.—About 170 miles. To be towed 100 miles. The whole 
distance can bo made under sail. 

CommANDER PENDER.—A proximately 170 miles (Gardner Inlet not 
¥ 
\ 


surveyed). rom the northern part of Milbank Sound, or about 
95 miles. 


LIEUTENANT CoLLINs.— 


Question 18 __ Besides the anchorages at Milbank Sound, mentioned in question 16, 
the chart indicates on the course referred to in Question 17; anchorages at Nowish 
| Cove, Klemtoo Passage, Carter Bay, Swanson Bay, Khutze, Aaltanhash, Klekane, 
Fisherman’s Cove and Bishop’s Cove. Are you aware of other anchorages in these 
waters? 


, Replies —ADMIRAL Coonrans.—No. 


| ApMMIRAL Riciarps.—Not acquainted with these anchorages personally. 
| ADMIRAL Farquiar.—No other anchorages have been brought under 
| my notice. 

Caprain GRAHAM.— 


| Caprain Caror.—No. 
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‘ 

i. CoMMANDER PENDER —Of those anchorages, Klemtoo Passage and Carter 
Bay cre tho only ones suitablo for large ships. Swanson Bay is 
inerely a stopping place; and the anchorages alluded to between 

os. that Bay and Fisherman's Cove are from Indian report, and I have 
no knowledge of ‘ny vessel having anchored in either of these 
places. _Hfome’s Bay, at the north-west part of Princess Royal 
Island, is fit fora large ship, and is, in fact, the best anchorage 

fon between Wright Sound and I‘inlayson Channel. 

ur 
Rost { LieuTENANT CoLiins.—No; I am not, 

ay . : F : ° : 
eS Question 19.—What is the distance from the Northern Channel (point defined in 
argc Question No. 3) to the anchorage at Triumph Bay, Gardner Inlet, via Sept 
thane Channel, Cridge and Verney Passages? How much of this distance would it be 
en to necessary to tow sailing ships ? 

... — Replies—Avminat, Cocnranr.—190 miles. 

whitl- Apmirat Rictarns—Same as reply No. 17. 

a ADMIRAL Farquuar.— 

is , : 
hak CAPTAIN GRAHAM—250 miles, 90 miles, 
Captain CaTor.—About 200 miles. To be towed 100 miles. The wholo 
distance can be made under sail. 
; ComMANDER PenpER.—190 miles. About 90 miles, or from the northern 
ns entrance to Principe Channel. 
ilba 
A ships Lieutenant CoLiins.— 
Question 20.—By the route described in the last question, the chart indicates 
anchorages at Port Canaveral, Port Stephons, and at Coghlan; are you aware of any 
have, but other anchorages in these passages ? 
ave, 
\ Replies— ApMirAL Coonranr.—No. 
, \ ApmiRraL Rrcrarns.—Not acquainted with these anchorages pérsonally. 
‘ApmiraL Fanquirar.—-No othor anchorages have been brought under 
Tho whole \ my notice. 
Capratn Granam,— 
Carrain Caror.—No, 


ComMANDER PENDER.—As far as I know thore are no other anchorages ; 
and Coghlan anchorage is the only one which would bo of service 
to large ships, and which may be considered of great value here. 


Ligurenant Coniins.—No ; I am not. 


{nlot not \ 
| 
{ 
i 


| 
gtion 16, { 
n ques 


os at Nowish | Question 21.—What is the distance from the northern chan nel (point defined in 


ach, Klekane, uestion No. 3) to Triumph Bay anchorage, Gardner Inlet, vid Brown Passage and 

ash, ¢ I y ye ted: eae ° is) 

rages 10 these senville Channol. How much of this distance would sailing ships require to be 
wed ? 


: , Replies.—A pM1ra",Cocurane.—185 miles. 

ges personally. ApmiraL Ricowarns.—Same reply as No. 17. 
prought under © ADMIRAL FARQUHAR.— 

| CAPTAIN _GRAHAM.—220 miles. 100 miles. 


Caprain Cator.—About 200 miles. To be towed 130 miles. Tho whole 
distance can be made under sail, 
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ComMANdER Penpyr.—Approximately, 185 miles. From Brown Pas- 


sage or about 115 miles. 


LIKUTENANT COLUINS.---- 


Question 22.—Along the route described in last question, the chart indicates 
inside of Brown Passage, anchorages at Qlawdzeet, Refuge Bay, Cardena Bay, 
Stewart Anchorage, Klewnuggit Inlet, Lowe Inlet and Coghlan Anchorage. Are 
you aware of other anchorages in these wators ? 


Replies— A vMtrat CociiraNng.—No. 


Apmirat Ricnarps.—Same as reply No. 20. 

ApmirnAt FArquiaAr.—No other anchorages have been brought under 
my notice. 

JAPTAIN GRAHAM.—No; but have not visited the locality. 

Caprain Cator.—Yes; Duncan Bay. Metlah Catlah Bay and North 
Skeena Pass. 


ComMANDER Penper.----There is also anchorage north of Mount 
McGrath, in Chismore Passage, Chalmer’s anchorage, and Alpha 
Bay, in the cast part of Chatham Sound, Metlah Catlah Harbour, 
Dunean Bay, Big Bay, and lastly, Fort Simpson, at the north part 
of Tsimpscan Peninsula, is the finest harbour north of Beaver 
Harbour, in Vancouver Island. 


LiguTENANT Couiins.—No; I donot. 


Question 23.—What is the distance between the anchorage opposite Triumph Bay 
and the anchorage at Kemano, Gardner Inlct. 


Replies. —AvDMIRAL CocurANE.—20 miles. 


S 


ApmiraL RicttARDs.— 

ADMIRAL FARQUHAR.— 

CAprTaIn GRAIHAM.—20 miles. 

JapraiIn Catror.—A bout 22 miles. 

CommMANDER PENpER.—Approximately, 20 miles (unsurveyed). 
LIEUTENANT CoLLINs.— 


Question 24.—What is the distance from the northern channel (point defined in 
Question 3) to Port Essington, near the entrance to River Skeena vid Brown Passage. 
How much of this distance would sailing ships require to be towed ? 


Replies. 


—ApmirAL CocuraANE.—113 miles. 


Apmirat RiciArps.—120 miles, half of it towage. 

ADMIRAL FARQUHAR.— 

CAPTAIN GRAUAM.—116 miles. 

Caprain Cator.—About 120 miles. To be towed 30 miles. The whole 
distance can be mado under sail. 

ComMANDER PENDER.—About 98 miles to the only known anchorage 
(north of Mount McGrath, and about 113 miles to what is called 
Port Essington.) This portion of the Skeena River is unsurveyed. 
—About 43 milos, or from Brown Passage to Port Essington, Note 
Tho distance by Telegraph Passage, would be about 130 miles, but 
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that part has not been surveyed, and I on ly know of asmall river 
steamboat having ascended the Skeena River through that passage, 


Li£kUTENANT CoLLtns.—-- 


Question 25.—Are you awaro of othor anchorages than those already mentioned, 
inside of Brown Passage and that in North Skeena Passage ? 


Replies.--ApMiRAL Cocurang.--No; except Metlah Catlah Harbour. 
ApMirAL Ricitarps.—- 


ApmimaL Farquiar.---No other anchorages have been brought under my 
notice, 


CAPTAIN GRATIAM,---No. 


Capratn Caror.—Yes ; Duncan Bay and Metlah Catlah Bay. 


CoMMANDER PENDER.----There is also anchorage north of Mount McGrath 
in Chismore Passage, Chalmers Anchorage, and Alpha Bay, in 
the east part of Chatham Sound:----Metlah Catlah Harbour, Duncan 
Bay, Big Bay, and lastly, Fort Simpson at the north part of 
Tsimpsean Peninsula, is the finest harbour north of Beaver Harhour 
in Vancouver Island. 


Lieutenant Couuins.----Never been there. 


Question 26.—Generally, are there any objections of a climatic nature to any of 
tho seven inlets herein specially alluded to, such as obstructions from ico? If so, to 
what oxtent do they exist in each case ? 


Replies.—ADMIRAL CociiRaNne.—It is to be apprehended that the navigation of all 

the Inlets referred to would be much interfered with in the winter 
time by ice, with the exception of Burrard Inlet or Harbour. 
Dense fogs in summer and snow storms in winter, together with 
the general absence of anchoring ground, owing to the great depth 
of water in, and the precipitous sides of, the fiords or inlets, render 
navigation in them, if to be conducted at any speed,almost impossible. 
In the spring of the year, the rivers at the head of the inlets, and 
the mountain torrents which descend from the glaciers, carry into 
the inlets large quantities of trees, and these floating for a long 
period would render navigation at night time hazardous. At 
a distance of 20 and 30 miles from the head of the fiords, I found 
the water at the surface and to a considerable depth to be quite 
fresh; this would much facilitate the formation of ice. 


Apminat Rrowarps.—The further north the greater are the objections, 
on account of climate, boisterous weather, fogs, ice, &c. 


ApMiraL larquuar.—aAs far as my expericnce goes, there are no decided 
objections of a climatic nature to Burrard Inlet, Howe Sound, or 
Bute Inlet. Undoubtedly further north the climate becomes 
more severe, and navigation might be impeded by ice in the inlets. 


CAPTAIN GRAHAM.— 


Carrain Cator.—lI have never visited any of the seven Inlets during the 
winter months, but from what came under my personal observation 
in I.M.S. “Scout,” December 25th, 1871, ship frozen in, in Garden 
Bay, Pender Harbour, Seechelt Peninsula, and 28th December, 
1872, while at anchor at Esquimault, the harbour was trozen over, 
ico x inch thick, as also the roports in local newspapers at Victoria, 
Vancouver, of the sovority of the wintor, in tho years 1871 and 
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1872, in the north, and of the River Skeona being frozon up, the 
thermometer 30 degrees below zéro, L should conclude that all 
Inlets north of 1,2 and 3 would cortainly be subject to obstructions 
from ice, and to a great oxtent. 

It would be most hazardous for a sailing ship to attempt the 
entrance of any of the Inlets 4, 5,6 and 7, even if obstructions 
from ice did not exist, as very bad weather is experienced in the 
North and Middle Channels during the winter months. Strong ' 
gales ae very frequently accompanied with frost, snow, hail, rain 
and thick weather, and a very nasty sea runs between Cape St. 


James and Cape Scott. being open from B. by §. to N. W. by N. xo 
H.M.S. “Peterel,” in March 1873, was nearly wrecked in a ig 
snow storm off the Southern entrance of Fitzhugh Sound, when F 


sent to render assistance to the crew of an American steam 
Transport which was totally lost with all hands, between the 
entrance of Fitzhugh and Queen Charlotte Sound. 


Commander PENDER.—These Inlets proper are mostly of the same 
character; the shores rise abruptly to a considerable height and 
the water is too deep, as a rule, for an anchor to be dropped, 
Generally they are fresh on the surface a considerable distance 
from the land, and in some winters there is much floating ice, but 
I am not aware of any obstruction to navigation on that account. 
Fogs, gales of wind, with thick weather, strong tides, and close 
and intricate navigation are more the sources of danger to large 
ships. Again, during dry summers, sometimes for two or three 
months together, the entire country is enveloped in smoke, (origin- 
ating in Indian bush fires), making it difficult to see the shores 
even in the narrowest parts, and increasing the risks of navigating 
the inner channels to a dangerous extent. 


LIEUTENANT UoLLiINs.—Climate all that can be desired. 


Question 27.—Mention any special advantages or disadvantages appertaining to 
any of the ecven inlets herein alluded to, which have not been touched upon in the 
foregoing questions and your replies thereto ? 


ApmiraL Cocnrang.—I consider that no ocean terminus of the trans- 
Atlantic Railway should be situated at the head or in any part of 
the fiords or inlets enumerated in the preamble to the questions 
forwarded, ‘This view would limit the number of sites suggested 
for the terminus to three, viz: Burrard Inlet, Skeena River or 
Metlah Catlah, and some part in ‘ Milford Haven.” Of these [ 
select Burrard Inlet as offering the greatest advantages. 

I would suggest that with a view to insure a considerable 
amount of freedom of navigation in the Straits of San Juan de 
Fuca, in case of war with the United States, that arrangements 
should be made with the United States Government of a similar 
character to those which I believe exist with advantage on the 
Canadian lakes, and calculated to ensure neutrality in tho close 
waters adjacent to British and American shores in the Straits of | 
San Juan. I beg to submit that applications should be made to | 

4 


the United States to cede to Canada the point of land “Cape 
Robert,” to the south of the Fraser River. This piece of American 
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territory is about 20 miles in area; is isolated from American soil, ' 

being a point of land projecting into the sea from Canadian terri- i 

tory, but south of tho 49th parallel. In case of the terminus being 
| made at Burrard Inlet, this piece of land might be a fruitful source ; 
f 
i 
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of annoyance. It is at present almost uninhabited, but the land is 
level and well wooded. 


ApMirnat Ricrarps.— 


Apminar Farquiar—I can speak with more certainty of the value of 
Burrard Inlet as a terminus than of any of the others. Burrard 
Inlet has the advantago of being the southernmost, at no great 
distance from a wide channel ; has a deep, clear entrance ; possesses 
a splendid harbour (Right Arm), and a fair anchorage outside (Eng- 
lish Bay), and is almost. immediately opposite Nanaimo, the great 
coal depot. Howe Sound does not appear to mo to have equal 
advantages. Bute Inlet 1 consider more difficult of access than 
cither of the other two, but if it were practicable to bridge Seymour 
Narrows, tho railway might bo continued to a point on the south 
or west coast of Vancouver. - 


CAPTAIN GRAIAM.— 


Carrain Cator.-—Of the seven Inlets alluded to, I should select Wad- 
dington Iarbour (Bute Inlet) for a terminus for the Canadian 
Pacific Railway, as boing the most central, and opposite to Port 
Augusta, which strikes the very centre of Vancouver Island. 

Nos. 1 and 2 are too near the United States Territory, in caso 
of hostilities with that country. Nos. 4,5, 6 and 7 too far north, 
where very bad weather is experienced during the winter months. 


CoMMANDER PeENDER—Dean Inlet, Gardner Inlet, and Skeena River 
entrances are unsurveyed, so I cannot speak from any personal 
knowledge. Of the remaining inlets, Burrard Inlet, though 
without anchorage at its head, yet with the anchorages at English 
Bay, at Coal Harbour, at Port Moody, and in Bedwell Bay, it is 
manifestly of the greatest valuc. Howe Sound affords no anchorage 
at its head. At Bute Inlet, Waddington Harbour is but an indif- 
forent anchorage, and Bentinck Arm is even more limited and 
objectionable as an anchorage for large ships. 


LigrutEnant Cottins—My knowledge of these seven inlets is very 
limited, 


Question 28.—Iaving regard to naval and commercial considerations, mention 
the point on the coast which appears to you the most suitable for the railway termi- 
nus, and designate the other points to which reference has herein been made, in the 


ordor of preference. 


Replies — Apmirat Cocurane.—I am of belief that the most advantageous site for 


27 


the terminus is, as before stated, that of Burrard Inlet, and that 
this site will, for many years, hold its supremacy over all others. 
When population has notably increased on the mainland and on 
Vancouver, and Queen Charlotte Islands are settled, then the ter- 
minus will probably be transferred farther and farther to the north- 
ward, until, in my belief, it will eventually reach Berling Straits. 

I would mention that in my visit to Queen Charlotte Islands 
und to Port Simpson, on the borders of Alaska, I caused the tem- 
perature of tho sea to be constantly observed, and little or no 
differenco was found in the temperature of the sea at that latitude 
and at Vaneouver. Tho climate of Queen Charlotte Islands, 
thus tempered by ocean currents, is mild, and their resources from 
agriculturo, mining and fisheries will, at no distant dato, bo an 
element of wealth to the Canadian Government. 
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On my visit to the Port of Metlah Catlah, adjacent to Alaska, 
I found a large and flourishing settlement of Indians, under charge 
of Mr. Duncan. The soil was fertile and productive : the fisheries 
woro highly remunerative, and the general and prospective pros- 
perity ofthe colony all that could be expected. 

i mention these facts with a view to show that the climate is 
not hostile to eventual emigration to the northward. 

With reference to questions as to tho distance that sailing 
vessels would require to be towed when making for any of the 
sites suggested as a terminus for the railway, I would remark that 
it would be of advantage for all sailing vessels, making for any 
harbour approached through the Straits of San Juan de Fuca, to be 
taken in tow to their destination from the time of entering the 
Straits; and when making for any other anchorage, situated up any 
of the fiords or inlets, they should be taken in tow when they 
approach the entrance of such inlets. 


Apmrrat Ricrarps.—From a nautical point of view, Burrard Inlet is 


every way preferable. [should say English Bay, but if any con- 
siderable expense would be saved in the construction of the rail- 
way, Port Moody might be adopted. Next in order, from the same 
point of view, is Howe Sound, then, Bute Inlet. On nautical con- 
siderations, all the rest have great disadvantages. Of course the 
facility for making the railway is paramount to all other con- 
siderations. A practicable route, with an inferior water terminus, 
might be preferable to an almost imp ‘acticable route attended 
with cnormous expense and a good terminus, such as Burrard 
Inlet. : 
In regard to the three entrances, Fuca Strait immeasurably 
the best, the middle one out of court entirely, on account of 
difficulties of navigation. The northern, with Port Essington a 
terminus preferable to it. 


Apmirat Farauiar.~L have not sufficient knowledge of the inlets north 


of Bute Inlot, as to the advantages they possess for the terminus of 
the Pacific Railway: the open sea may be more easily gained, but 
the climate must be more rigorous and the approach from sea 
probably more dangerous. On the whole, if practicable for the 
railway, I should give the preference to Burrard Inlet. If hostilities 
at any time broke out between Great Britain and the United States, 
our first object should be to obtain possession of the island of San 
Juan, so unfortunately lost to us, it being the key of the channel 
leading from the Strait of Fuca to the Strait of Georgia. 


CAPTAIN GRAITAM.---- 


Capra Caror.—As the Island of San Juan is now part of the United 


States Territory, and commanding as it does the Haro Straits by 
day as well as by night (using the electric light), T should, under 
these circumstances, select either Uchucklesit or Alberni Harbours 
in Barclay Sound as the most suitable for a terminus in Vancouver 
Island, both as regards a Naval Station, as its entrance can so 
casily be fortified and it quite commands tho entrance of the Juan 
do Fuca Straits; as also for a mercantile emporium, as it is casy 
of access and departure at all times of the year for sailing ships 
of any draft of water as, when once clear of Cape Beale you are dead 
to windward of Cape Flattery some 25 miles, the prevailing winds 
being from the westward, 
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Tho eastern entrance (Barclay Sound) requires a light on 
Capo Beale (I believe a lighthouse has been erected since my 
leaving Vancouver in H.M.S. “Scout,” 1873) and Deer Island, and 
one or two small ones further up the entrance, when port would 
be accessible at all times. 

A swell is experienced outside and off Capo Beale, but you 
goon run into smooth water, and have but to go some 15 miles from 
the Capo to reach Uchucklesit Harbour. 

A steamer would be advantageous at Doger Cove, which is at 
the entrance of the Middle Channel, available for towing vessels in 
case of wind failing or calm. 

Having selected Waddington Harbour (Bute Inlet) on main 
land; Uchucklesit or Alberni Harbour (Barclay Sound) Van- 


couver, for termini, [ shall now propose that a small railway be 


constructed to branch off from Uchucklesit or Alberni Harbour to 
Nanaimo and Port Augusta, for collecting goods at cach of these 
ports and so tapping the produce of the numerous Inlets, ete., 
which could be brought round for export to either of these harbours 
in Barclay Sound. 

Steamers could casily run from Waddington terminus to Port 
Augusta which is only about 80 miles, pending a further extension 
of railway when the resources of the country are more developed. 

Uchuchlesit Harbour is very capacious; entirely land locked ; 
is 3 miles long by 14 miles broad, and would hold a great num ber 
of ships. 

A floating dock, much required and very easily constructed 
without entailing much expense, should be provided by Govern- 
ment It would soon pay itself, as the docking would be much 
cheaper than at San Francisco ; further, a coaling depot for Ocean 
steamers could be made here ; the coal to be brought round in small 
craft from Nanaimo or by rail. 

The sea, bays and rivers team with fish, including Salmon, of 
numerous descriptions (numbers of Salmon at a certain time of 
year are found on the banks of the Frazer River, laying dead, and 
stink for miles), Haddock, Whiting, Rock Cod, Cod, Skates, Bass, 
Flatfish, Anchovy, Herrings, Hoolakan and Halibut abound, The 
Fioolakan is about tho size of a herring, but smaller, from which 
is extracted an oil, very similar to cod-liver oil,very nutricious. So 
rich are these fish that the natives often use them as a torch. 

To illustrate the abundance of the Hoolakan, I may mention 
that the natives literally comb them ont of the sea into their boats 
with a long thin pole, through which nails are driven, thus form- 
ing the teeth. 

The Halibut can bo caught in immense numbers round the 
entire coast. I was informed that a vessel of 400 tons could easily 
be filled in 48 hours, off San Juan de Fuca Straits; the same fish 
are in abundance and also a nice kind of Cod, off Metlah Catlah. 

Sturgeon are found in the Fraser and Naas Rivers, varying 
from 100 to 500 lbs. Caviare and Isinglass could easily be manu- 
factured, the former from its rocs, and the latter from the swim- 
ming bladder. 

In conclusion I would bog to remark that if fisheries were 
established from Naas to Fraser River, it would increase emigra- 
tion to this part of the Dominion, which would in time develope 


‘tho other resources of the country, which I believe to be consi- 


derable, especially in minerals, 
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CoMMANDER PENDER.-~--For reasons given in No. 27, Burrard Inlet is, in 
my opinion, preferable to cither of the other places named; it is 
also the most easy of access from the ocean; but even here the 
risks attending navigating with large steamships, against time, 
amongst the islands lying between Fuca Strait and the Strait of 
(Georgia, are to me, very great. 

The other places appear to stand in the following order of 
preference, viz :----Howe Sound, Bute Inlet, Bentinck Arm, Dean 
Inlet, Gardner Channel and Skeena River. 

On the three approaches from seaward, IT would observe the 
southern (No. 1) is so well defined, charted, and lighted as to be 
made present use of by any class of ships. 

The middle channel (No. 2).—The position of Vancouver 

shore may be confidently trusted, but Cape James has not been 
accurately defined. 

The northern channel (No.3).—The shores of Alaska, as well 
as Queen Charlotte Islands are unsurveyed, and Rose Spit would 
always be a large element of danger in using this route. 


LizuTENANnT Co.iins.—I have not sufficient knowledge of the main- 
land to enable me to give an opinion. 


Axsstract of Distances referred to in Questions Nos. 1, 2 and 3. 
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APPENDIX V. 


LETTERS AND STATEMENTS RESPECTING SOME OF THE HARBOURS AND WATERS OF ‘THE 
MAINLAND OF BRITISII COLUMBIA AND VANCOUVER ISLAND, BY MASTER MARINERS, 
PILOTS, AND OTHERS, RESIDENT IN THE PROVINCE or LOCALLY ENGAGED, 


Letter addressed to the Governor General 


by Captain James Cooper, respecting the sea 


approaches to British Columbia and certain of the Harbours on the Coast. 


Victoria, 6th Februar Ae LO’ Cg 


Your EXcELLENcY,—I have the honor respectfully to submit for Your Excel- 
lency’s information, the subjoined remarks on the sea approaches to the various ports 
and inlets in this Province, respecting which more or less conflicting statements have 


been made pending the consideration, by 
sesses the greatest claim for the terminus 


the Dominion Government, as to which pos- 
of the Canadian Pacific Railway. 


Tam encouraged to address Your Excellency on this subject, from the fact of 
your recent visit to this Province, and your personal inspection of tho inland chan- 


nels, and the conviction that the localitie 
Excellency without further reference, 


8 mentioned will be at once familiar to Your 


My attention having been called to this important consideration by ascertaining 
that a sories of questions in form have been transmitted to His Honor the Lieutenant 


Governor to secure the Opinions of some 
‘ubove approaches, I propose to respectful 


practical seafaring persons respecting the 
ly submit to Your Excellency a plain state- 


ment of facts, according to my judgment, based on long experience, in connection 
with tho inland navigation on the coasts of this Province; and so important do I 
consider this subject that I must beg Your Excellency to allow me to place my 
opinions with reference thereto on record, 

I am a master mariner, and have been connected with shipping in British Gol- 


umbia, in various capacities, for upwards 


of thirty years. In my official capacity | 


have been frequently called upon by the former Colonial Government of British Col- 
umbia to render assistance to Her Majesty’s ships cruising on these coasts. I have 


a good general knowledge of all the harb« 
northern limits of this Province, 
These facts ought to qualify me to gi 


urs and inlets from the 49th parallel to the 


ve an intelligent opinion, 


I presume the object of issuing the questions referred to is to clicit practical 


opinions, in order that the Government 


may be guided in their determinations in 


fixing the terminus at the port having the greatest general advantages for such pur- 


poses. 


Transcontinental lines have been projected to cach of the following inlets :— 


Burrard Inlet. 
Bute Inlet. 
Dean Channel. 
Skeena. 


lowe Sound. 
North Bentinck Arm. 
Gardner’s Inlet. 


[ shall, however, confine my remarks, mainly, to the sea approaches to the 
itthove places, which sea approaches are, in my judgment, the first essential conside- 
ration in finally deciding upon a terminus site for the railway, 

The Pacific coast is not generally favoured, like the Atlantic coast of this con- 


tinont, by possossing banks of soundings, 


the value of which to mariners requires no 


comment from mo. Fortunato exceptions to this rulo are the soundings off the Wost 


coast of Vancouver Island which render t 


he approach of shipping to the entranco of 


the Straits of Juan de Fuca at the south and to Goletas Channel at the north (when 
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the facilities of lights and fog-whistles should be erected) practicable at all times, 
even in thick or foggy weather. The soundings extend from the shore more or 
less to the extreme westerly end of the island and about thirty miles to the west- 
ward of Cape Scott. 

The geographical features of the Straits of Juan de Fuca are most important. to 
the commercial interests of the north-west coast of America, carrying an average 
breadth of ten miles for fifty miles from their entrance at Cape Flattery to Race Rocks, 
Where, in consequence of the American shore trending northward, the breadth is 
contracted about two miles. From this point the Vancouver shoro recedes in a 
northerly direction for nine miles towards Esquimalt, off which port the “ Royal 
Roads” extend for threo miles, offering to all vessels bound northward a splondid 
anchorage and stopping place when required. From the Royal Roads (though as a 
rule not necessarily 80) sailing ceases and steaming begins, In the inland waters 
the winds are generally variable and light, and it is found by experience that steam 
is practically more economical than attempting to make passages under canvas. 
Vessels do, howover, frequently make the passage to and from the lumber and 
coal depots without the assistance of steam. 

The noxt main entrance to the inland navigation is Queen Charlotte Sound, at 
the extreme north-western end of Vancouver Island to Goletas Channel ; approaching 
which from seaward a vessel would find irregular soundings about thirty miles from 
shore. When once the land is made there is a good entrance into the vhannel, which 


“averages a mile anda half in breadth for a distance of fifteen miles. From this point, 


the channel widens until the west end of Malcolm Island (thirty-six miles from the 
entrance) is reached; at this place it would be necessary for a sailing vessel to have 
the assistance of steam. Should this channel be brought into use at any time, it 
would be found desirable to take steam from the entrance; there are, however, no 
obstacles in the way of vessels sailing with favourable winds, making the point above 
indicated. 

The navigation from the north-western end of Vancouver Island is good for vessels 
navigating under or by the assistance of steam, to any port or inlet to the southward 
and eastward, whether Bute Inlet, Lowe Sound or Burrard Inlet; the channels are 
deep, and no dangers existing other than those that are well known and defined, 
and which ean easily be avoided. Anchorages on the direct line of route in Johns- 
ton’s Straits can be made in several localities. 

A vessel in the offing in Queen Charlotte’s Sound, and bound up Fitzhugh Sound, 
could only approach the shore under most favourable circumstances. The marine 
surveyors have described a circle about twenty-five miles diameter, designated 
dangerous ground, round numerous rocks and reefs, which virtually block the entrance 
to said Sound, leaving two narrow and intricate channels round the circle of dangers 
that could only be used in clear weather. Fitzhugh Sound is, nevertheless, one of 
the entrances leading to Dean Channel and North Bentinck Arm. 

Milbank Sound may be considered the main entrance from sea, leading to Dean 
Channel, North Bentinck Arm and Gardner’s Inlet, and to this locality L- most 
respectfully beg leave to draw Your Excellency’s attention. An inspection of the 
chart will show a rugged coast line, with only very irregular soundings to be got 
close in shore. Allow me the privilege of an old sailor to ask Your Ixcellency 
what any mariner would do approaching such a place in a gale of wind, in. thiclk 
weather (to which this locality is exceedingly liable)? He must necessarily heave 
to, and remain hove to (as it would be impossible to approach the coast under such 
circumstances with any degree of safety) until the weather should break, which may 
be for several days; this would at least be inconvenient, say to a steamor having on 
board ILer Majesty’s mails, and probably several hundred passengers, bound across 
the continent; and assuming that the vessel in question finally reaches the shelter of 
Milbank Sound, it is ninety-five miles to what is called tho anchorage (?) at Kams- 
quot, head of Dean Channol, through winding and circuitous passages with scarcely 
an anchorage for the whole distance that the commander of a valuable steamship 
would risk his ship to swing in. It is questionable whether any insurance officers 
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would take the risk on such navigation. I state this merely as my opinion. A vessel 
having entered the Sound could, however, without prejudice to the above statemont, 
reach any part of the above-mentioned localities under or with tho assistance of 
steam. 

It is, in my opinion, the want of soundings and the danger of the sea approaches 
that would condemn this routo in the judgment of any practical seaman, having in 
view the purposes for which this entrance might be selected. 

With reference to the northern ontrances, vid Dixon’s Entrance, Brown’s Pas- 
sao and Chatham Sound, leading to Skeena and Gardner’s Inlet; tho navigation 
referred to in this locality may be considered only adapted to that of steam. 
Brown’s Passage, so called, is three and a-half miles wide ; it has, however, an exten- 
sive reef of rocks nearly in the centre, which contracts the passage on the southern 
side of said reef to two miles, and barely one mile and a-half in the clear on the 
northern side, To a vessel approaching from sea very great caution would be neces- 
sary, as in thick weathor this see would at least be hazardous. (It might be a 
quostion for consideration, whether the channel to the north of Dundas Island or that 
of Edye Passago to tho south of Brown’s Passage would not offer greater facilities 
for entering into Chatham Sound; the navigation inside Queen Charlotte's Island 
being sheltered from the westerly winds, and only exposed to the south-cast. Winds, 
however, from this quarter, with thick weather and rain, prevail during the greater 
jortion of the six winter months. One advantage a vessel would have in using the 
‘dye Passage route vid Cape St. James, would be the soundings inside Queen Char- 
lotte Island.) 

When once a vessel has reached the smooth water of Chatham Sound the diffi- 
culties of navigation are comparatively light, and from this point to Port Hssington 
the distance vid south end of Kennedy Island is fifty miles; here the sands at the 
mouth of the Skeena are met with. No survey (to my knowledge) has been made 
of Port Essington ; it is, however, a bar harbour and freezes up solid in winter. 

From Gardner’s Inlet to Brown’s Passage is smooth water navigation, and is 
one hundred and sixty miles distance to the head of tho inlet. In nearly all the 
inlets and arms of the sea on the coast of British Columbia, one or more mountain 
streams ompty at the head of cach, and in severe winters considerable ice forms. At 
‘Gardner’s Inlet, where, in the mouths of February and March, 1876, the Dominion 
steamer “Sir James Douglas” wintered, waiting upon a party of surveyors, ice had 
formed solid twenty inches thick, extending seventy-five miles down the inlet. The 
inlot. was frozen on the veseel’s arrival there, and sixty days afterwards when the 
steamer left it had not broken up. Tho only anchorago that could bo found in 
Gardnor’s Inlot was asmall bay, in which room only could be found for the Dominion 
xtoamer to lio in, moored head and storn, 

Tho samo remarks would apply to Buto Inlet and Howe Sound. [have myself 
seen ice in the latter place at the head of the Sound, in the month of March, fourteen 
inches thick. 


I did not intend, when commencing this communication, to deviate from the 


subject of the various sea approaches; perhaps it would, however, with Your ixcel- 
loncy’s permission, be desirable to comment upon the hai bours comparatively to each 
other, for Your Excellency’s information, having in view the object desired, viz., the 
terminus of the Canadian Pacific Railway. 

I have endeavoured to show to Your Excellency what, in my judgment, are the 
superior advantages which the Straits of Juan de Fuca possess over the other 
entrances to tho inland navigation on the coasts of British Columbia; this being so, 
which I feel assured cannot be refuted, it becomes then a question as to which port 
mori(s a decision in its favour for the terminus, Bute or Burrard Inlet. 

It has beon demonstrated that Burrard Inlet is a safe and commodious harbour, 
for since the establishment of tho two large saw mills in that port, the first in 1864, 
at least six hundred ships of largo tonnage, to say nothing of local and smaller craft, 
have entored to load and have left the port, not one of which received any damage ; 
and the casualtios incidont to navigation in the inland waters would compare most 
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favourably with any port in the world, Tee does not form in any part of tho inlet 
proper, as no streams of any magnitude empty themselves therein, except at the 
head of the north arm of said inlet, which is a comparatively uscless shect of water ; 
and should the inlet be selected by the Dominion Government as the site for the ter- 
minus, it may, some day, be considered advisable to block up the arm in question at, 
its narrowest part, which does not exceed twenty fathoms in depth and about six 
hundred yards across, This may appear a work of magnitude, which, undoubtedly, 
it is; but, if done, it would have the effect of reducing the current at the entrance of 
the inlet, probably one-half or two-thirds its present velocity; and it may be fairly 
asked if it is worth s9 many millions to make a transcontinential line, it surely would 
be worth a few hundred thousand dollars additional to make the natural advantages 
Which the inlet possesses as nearly perfect as possible. The inlet as it is, however, 
possesses all the requirements likely to be necessary, if required for the terminus. 

One common road for the inland navigation from the Straits of Juan de Fuca, 
vid the Haro Straits, which has two separate and distinct navigable channels, through 
both of which any sized ship could pass. (The channel nearest to Vancouver Island, 
which could be used if required, would lead a ship at a minimum distance of four and 
a half miles from the American possessions), continuing through Active Pass direct 
to Burrard Inlet, Howe Sound, or to Bute Inlet, with this difference, that Bute Inlet 
is one hundred and seventy miles further up the coast, the latter half of which dis- 
tance would, in thick weather, be at least very intricate navigation. Waddington 
Ifarbour, so called, at the head of Bute Inlet, is really no harbour at all, the anchorage 
being limited and exposed; and, from the nature of the bottom, it is, in my opinion, 
beyond the power of engineering skill to make the port sccure within any reasonable 
amount of expenditure commensurate with the object gained. Howe Sound does not 
possess an anchorage that could be available for any purposes connected with a 
terminus; the water is everywhere deep and the shore precipitous. 

I beg to append a schedule showing the distances of the respective ports and 


‘inlets from Yokohama, from which it will be readily seen that notwithstanding the 


extreme northern routes have considerable in their favour in point of distance, they 
lack other considerations which, in my opinion, more than counteract the apparent 
advantages this saving of distance would be in an ocean route. It is in the southern 
portion of the Province that the resources are being developed, not the ieast of 
which are the coal fields of Vancouver Island, an important consideration when ocean 
steamers have to be supplied, and although an extreme northern route (if practicable 
with good sea approaches, possessing a favourable port and other climatic considera- 
tions) would reduce the distance by water between the extreme northern and 
extreme southern locality in the Province about 350 miles, it is a question for the 
consideration of the Government whether that reduction in distance is an eqnivalent 
for the facilities offered, as presented herein, leaving out the preponderating 
advantages of a splendid climate per contra of that of the northern portion of the 
Province. 

In drafting this communication, I have duly considored the importance which it 
bears to the gonoral interest of the Dominion, and have consequently beon extremely 
caroful to present nothing to Your Excellency but facts, to the best of my experience 
and judgment, which I most respectfully submit for Your Excellency’s consideration. 


I have the honour to be, Your Excellency, 
Your most obedient, humble servant, 
JAMES COOPER. 
SCHEDULE OF DISTANCES. 
Vid Dixon's Entrance and Brown’s Passage. 
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Vid Fitz-Hugh Sound, 


From Yokohama to head of Dean Channel......ccccccecereeee 4,191 
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Vid Goletas Channel. 


From Yokohama to head of Buto Inlet, vid Stewart Island.. 4,250 
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Vid Straits Juan de Fuca. 


From Yokohama to head Burrard Inlet, via Active Pass.... 4,432 
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Statement of Captain John Devereux respecting Harbours in the Strait of Georgia and 


on the West Coast of Vancouver Island. 


Burrard Inlet has a safe and commodious anchorage two miles inside the first 
narrows at Coal Iarbour, also anothor soven miles inside the socond narrows at Port 
Moody, twelve miles from tho ontranco ; hut thero is one great objoction to cithor of 


‘thoso places, viz.: both the first and socond narrows, respectively, are but about a 


cable and a half wide, through which the tide runs about nine knots an hour, creating 
whirls and eddies, rendering it unsafe for large steamers to enter or leave port at 


night, or at certain stages of the tide, leaving out altogether interruption by fogs and 


thick weather which occur more frequently inside than out. 

Noxt is the outer harbour of Burrard Inlet, known as English Bay; there, at a 
place marked on the chart as Government Reserve, is a good anchorage with every 
facility to construct a breakwater and wharves, or even docks both wet and dry, and 
‘by erecting a lighthouse on Passage Island entrance to Howe Sound, one on Hast 
Point, one on Twin Point, and another on Discovery Island, the largest ships in the 
world might be conducted thither in safety 5 but there are three months in the year, 
viz.: from part of August to the same time in November, when this coast is subject 
to dense fogs, rendering it unsafe, if not utterly impossible to navigate Haro Strait, 
and the Gulf of Georgia with large steamors such as the Royal Mail, Cunard and 
Pacific Mail Company’s ships. 

This point, I think, will be conceded by all who know anything about such 
ships and the straits in question, where the tide runs from four to six knots an hour, 
with boiling rips and overfalls, narrow channels and outlying reefs, deep water and 
no anchorage that could be reached in such weather, and to stop a stream in such a 
plight would simply mean to the mariner to lose his reckoning, as he would be ear- 
ried off by tho tide, and not know whither to go; on the other hand if the engines of a 
large ship were kept going like those of the small steamers on this coast, she would 
neither answor to Rar holm nor turn astern quick enough to avoid running ashore, as 


it frequently happens; the fogs are so dense here that land cannot be seen one hun- 
dred yards off. hea: 4 
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Such is a brief description of the difficulties the navigator would have to contend 
with in these inland waters, and tho farther up the Strait of Georgia he would pro- 
eced, the more he would add to his troubles; therefore, I will not dwell on this subject 
by describing anything above Burrard Inlet. 

I will now call your attention to the west coast of Vancouver Island where 
nature would scom to have revelled in harbor making, that it might almost be said 
they are innumerable, but strange to say out of so many thoro is not one, except per- 
haps Hesquiat near Nootka Sound, and Uchucklesit in Barclay Sound, worth noticing 
for such a purpose, on account of deep water, narrow channels and poor accommoda- 
tion within, with rocks and outlying dangers without, whereon ships would strike in 
thick weather whilst secking entrance; however, the tides are more regular on 
the west coast than inside, and might be relicd on at all times, but as a sot off against 
this, bad weather happens more frequently, or at all events is felt more on account of 
the heavy seas and exposure to the lash of the Pacific Ocean. 

And now to return to those harbours above mentioned. Hesquiat has but twenty- 
four fect of water on the bar at low water, whercon the sea breaks heavily during 
south and south-west gales, rendering it impracticable for large steamers to enter or 
leave port during their prevalence, and even in fine weather there would be no water 

to spare for such vessels as the “Shannon,” “ Siene,” “Tasmanian,” of the Royal line, 
drawing over twenty-three and a half feet when loaded, therefore the above port 
would be ill adapted to such a purpose. 

And now for Uchucklesit, in Barclay Sound, about 15 miles inside of Cape Beale. 

The channel leading to this harbour is narrow, varying from one to two miles in 
width, has water too deep to anchor, and several dangerous rocks that would be 
difficult to avoid in thick weather, and the harbour itself has also very deep water 
with little accommodation for such an important station. 

And there is still another and greater disadvantage on the west coast (7. ¢.) : 
the further north the mariner proceeds along the coast the less distance the soundings 
extend from the shore, consequently he has not the facilitics at hand in thick weather 
there as he would have farther south, to warn bim of his approach to the land and 
its attending dangers. 

It will be now seen that, in my opinion, either Esquimalt must be made the 
terminus of the ocean steamers or elso a harbour must be sought north of Vancouver 
Island altogether, where there is neither settlement or any other advantage to offer 
as a recommendation ; so everything seems to be in favour of the former, viz., settle- 
ments, political and commercial importance, and a naval station, which it both now is, 
and ever will be, notwithstanding others to the contrary: for as long as England and 
the Dominion require a navy to protect their interests on the seas, Esquimalt will be 
the station on the Pacific, in order to watch the Strait of De Fuca, and_ political 
movements on Puget Sound. So if St. Juan Island bo the key to British Columbia, 
Esquimalt is the lock; and the latter may still keep the thief out of the house, even 
if the key were lost. 

And as to its capabilities asa fort, it is needless to mention them; bul for the 
‘benefit of those who are not well acquainted with nautical matters, [ will remind 
them of last summer when tho flect on this station, together with the Flying 
Squadron, were all anchored safely in it, leaving room for as many more, indepen- 
dently of the shores where wharf accomodation could be constructed for double the 
number. Such is the harbour, and its approaches are equally good and clear. 

Without, is an excellent outer harbour, “ Royal Roads,” where ships ride in all 
weathors. It has also a lighthouse crected at its entrance, with another at Race 
Rocks, leading to it, but to render the chain complete and navigation safe and easy 
there should be ono built on an unnamed point near Jordan River, halfway between 
Cape Flattery on tho one side, and tho above rocks on the other, and another on 
Cape Beale, entranco to Barclay Sound, 

The mariner then coming in from the Pacific could sight the latter, also Cape 
Flattory, Jordan River. Race Rocks, by the way, and Esquimalt. 

In making tho land in thick weather, he has soundings to a distance of 
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thirty miles off shore, and nowhere else on this coast are such soundings to be 
found. In fact, it is to the Straits of De Fuca what the Banks of Newfoundland aro 
to the Gulf of St. Lawrence, a safe and yaluablo guide to the mariner approaching 
the land in thick weather, and by attending to the lead, and using ordinary precau- 
tions, the navigator can find his way into and through the Strait, as there is a deep 
water zone, 100 fathoms, running eastward mid-channel until Race Rocks are passed, 
where it shoals to 60 or 70 fathoms. This deep water shoals rapidly to twenty 
fathoms about two miles off shore on both sides of the Straits, and at a distance of 
one mile, six to ten fathoms will be found, and carried right up to the cliffs, as there 
are no outlying dangers except Raco Rocks, whore there is already a lighthouse, as 
above mentioned, and a fog bell, and where there would be placed a gun to fire 
every half-hour during fogs, similar to those in the St. Lawrence. 

But even without the gun, the mariner could steer mid-channel by the lead 
until the water shoaled eastward of Race Rocks, and thence one course would take 
him in safety to Royal Roads, where the mail or passengers could be landed night or 
day. 
In conclusion, I may add that a steamer might, in fogs, anchor a mile or co off 
shore on the Vancouver side, anywhere from Port San Juan to Sooke, a distance of 
thirty miles, in from six to even fathoms of water, as it scldom happens that there 
is much wind with fogs on this coast, and the sea, however light it may be, gives 
forth a distinct peculiar sound, while washing against the cliffs, sufficient to warn the 


mariner of his proximity to the shore. 
JOHN DEVEREUX. 


——_— 


Statement of Captain Brown, of the Schooner “ Alert,” respecting Barclay Sound, 
. Stamp Harbour (Alberni) and Uchucklisit. 


Captain Brown states that he has been engaged in the coasting trade of Van- 
couver Island, between Victoria and Barclay Sound, for the past twelve years, and 
that he at one time was pilot on the Sound, and has taken several large sailing 
ships to Stamp Harbour. IIc says it is one of the best and safest on the Pacific 
coast, and he has scen ten large sailing ships in there at one time, and six of them 
wore able to lic alongside of the mill and load at once. The anchorage comprises an 
area of about two miles square, and a depth of from ten to twenty fathoms. Vessels 
of any size can ride at anchor in any gale of wind in perfect safety, and he feels 
confident that in Stamp Harbour six times as many vessels can lie at anchor as in 
Esquimalt. Barclay Sound can always be approached in foggy weather by soundings, 
and there is now a lighthouse at Cape Beale. Tho rules laid down in the Vancouver 
Tsland Pilot are correct, and there are some small anchorages in Barclay Sound not 
laid down on the chart. A vessel can sail from the entrance of the Sound to 
Turn Island and find good anchorage there, but as the wind is nearly always battling, 
a steam tug must be used to tow hor thence to Stamp Harbour. 

Uchucklesit is a good harbour, but is out of the way for a vessel unless she 
has a tug, on account of baffling winds. 

In going up the Alberni Canal the only current to be met with is that on an 
ebb tide, and its greatest velocity does not exceed 14 knots. 


Statement of Captain McKay, respecting Barclay Sound, Alberni Canal. 
ViorortA, 10th January, 1874. 
Captain McKay states that Barclay Sound is easy of approach, 23 casy 
as most coast places. The entrance to the Sound is good and soundings 


outside; good anchorage inside. Stamp Harbour, he says, is an excellent harbour. 
woll sheltered and safe, with plenty of good anchorage. Alberni Canal has deep 
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wator, but is free from danger. If any traffic wore there, steam tugs would be 
used as they are in other places, not as a matter of absolute necessity, but as a 
matter of convenicnee. In the case of steamers plying here there would be no 
difficulty whether in or at the entrance to Barclay Sound or Stamp Harbour. 


Statement of Captain Christian, Pilot, respecting Barclay, Sound and Alberni. 


Captain Christian is a pilot and has been on the north-west coast of Vancouver 
Island during the past eleven years; knows Barclay Sound; has been there coasting 
hundred of times, 7.e. nearly every month at least. There is a good navigable 
entrance, one 24 miles, another 14, the third one mile. There are some dangerous 
rocks outside, but plenty of room to avoid them ; they are down on the chart, There 
are soundings outside extending about one-half mile from the shore about the eastern 


channel. Barclay Sound is quite safe; the anchorages are not numerous in the 
Sound. Stamp Harbour is a good harbour, at the head of Alberni; good anchorage 


and safe; usually requires a long boat with a westerly wind. The light at Cape 
Beale is very valuable, and anyone acquainted with the place can entor the harbour 
ut night. “The current usually sets out. Ile considers Barclay Sound casy of 
approach with a fair wind; with a foul one it is like most other places, but the.c is 
plenty of sea room. 


Statement of Gilbert Sproat respecting Barclay Sound and Alberni, 


I know Barclay Sound, but have no personal interest there. Probably, [ know it 
better than any other resident in the Province, for my firm, under my personal 
management, had saw-mills there for five years, and its navigation question was the 
question I had to consider. 

We had no lighthouse on Cape Beale in those days. I think we loaded about 63 
vessels of considerable size at Alberni (Stamp Harbour), which you know is at tho 
head of the canal, and I think I am right in saying that not one sustained any 
danger. We have had ten ships, of 1,000 tons on the average, lying at one time off 
the wharf at Alberni. These facts are better than theoretical statements. For a 
general description of the place I would refer to the Admiralty Chart, but may say 
that while Barclay Sound is not a harbour like the unrivalled Esquimalt, it is not a 
bad harbour. Tho eastern passage is the best, we always considered, and now that 
there is a lighthouse at Cape Beale it can be well approached, 

The channel 1s only about a mile clear, too narrow for big ships to beat into, 
but generally the wind draws up or down. We got along for five years without ary 
appliances, and I therefore think that with the lighthouse, a tug boat and pilot, the 
place would prove to be better than the average harbours on this or on the English 
coast. The most I know about the harbour at Alberni (head of Canal) is that it was 
frozen over once 14 years ago, not since, nor for long before, by Indian accounts. 

Uchucklosit is a good harbour, quite snug; generally speaking, the water in both 
*he Sound and Canal is too deep, but there are some good anchorages. I have ridden 
out agale in Wizard Anchorage, near Satellite Passage, just after you got well into 
the Kastern passage. There is not an anchorage beyond Uchucklesit in the Canal, 
but you can lic up alongside the rocks, and the wind generally draws up or down, 
Once up to Stamp Harbour a dozen or more big ships can ride comfortably. 

You could not run into Barclay Sound in a fog, nor could you into the Straits of 
Fuca with much confidence. 

There isa rolling and generally wooded tract of land at head of Canal five or six 
miles square, with good soil in parts. Very good indications of coal have been found 
lately close to the wharf. A small expense would make Alborni safe from attack by 


an enomy from seaward, the canal is so long, narrow, and bordered by such high 


mountains, 
GILBERT SPROAT, 
VANcouVER IsLAND, 4th Fobruary, 1877. 
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APPENDIX W. 


MEMORANDUM ON THE MILITARY ASPECT OF TILE BURRARD INLET ROUTE, BY MAJOR- 
GENERAL SELBY SMYTH, COMMANDING THE MILITIA OF CANADA. 


Thore can be no doubt that Route No. 2, terminating at Burrard’s Inlet, is open 
to some military objections upon the ground of its running within a short distance 
of a forcign territory, for full 69 miles from the sea. Its approach is also liable to 
interruption from the ocean, in passing the Island of San Juan, but recently, un- 
fortunately, given up to the United States. Tho guns on this island would completely 
command the passages either by the Rosario or Haro Channels, 

I do not think, however, that tho objections I have mentioned—and there are 
nono other of which I am awaro—are of sufficient gravity to weigh against the nume- 
rous advantages which have been set forth in favour of the Burrard Inlet terminus, 

In caso of hostilities, we should, in all probability, have a considerable squadron 
of gunboats and ships of war of various descriptions, upon which we should have-to 
depend, not only to guard the approaches from the ocean, but also to keep open the 
Frazer River from its confluence with the Strait of Georgia, past New Westminster, 
to Hope. 

Raids, of course, could, and, possibly, would be made from Washington Territory 
across the international line to tear up rails, blow up bridges, or otherwise interrupt 
the line of railway ; but as in war it is scarcely possible to provide against every sort 
of desultory attack, so it would hardly be consistent to overlook all the numerous 
advantages in favour of Burrard’s Inlet terminus, merely from fear of eventualitics 
which may be very remote—may, indeed, never occur—or if attempted, might be 
averted or rendered nugatory, through the means of naval protection to which | have 


alluded. 


BE. SELBY SMYTH, 
Major-General. 


“Ottawa, 15th March, 1877. 
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APPENDIX X. 


SKETCIL OF THAT PORTION OF CANADA BETWEEN LAKE SUPERIOR AND THE ROCKY 
MOUNTAINS, WITIL SPECIAL REFERENCE TO ITS AGRICULTURAL CAPABILITIES, BY 
JOHN MACOUN, M.A., PROFESSOR OF BOTANY, ALBERT COLLEGE, BELLEVILLE, 


ONTARIO, 


During the summer of 1869, Professor R. Bell, of the Geological Survoy, 
examined the region around Nepigon River and Lake, and reported that there were 
large aroas of land, both in the vicinity of the lake and river, well situated for agri- 
cultural I bie Speaking of the Nepigon country, he says: “In tho Nepigon 
country tho largest tract of good land appears to be on the south-western side of the 
lake. From the Nonwaten River northward to tho Pagitchigama, a distanco of fifty 
miles, the country is comparatively level, and tho soil gonerally fertile; but we 
could not ascertain from our own explorations how far westward this tract extends. 
The Indians, and others, however, represent it as continuing nearly to the River Win- 
nipeg, snd becoming more generally level in receding from Lake Nepigon. Some 
of the peninsuls in Lake Nepigon, within tho above distance, are hilly; but the soil, 
generally, is good, even on these, consisting of a brownish loam sufficiently tenacious, 
when moist, to retain its form after being pressed in the hand. The rivers entering 
this part of Lake Nepigon, as far as examined, were found to flow, with tortuous 
courses, between muddy banks of clay, overspread with fine sand. The clay as seen 
in tho banks generally appears sandy from having become mixed with the overlying 
deposit; but when clean sections are obtained, it is usually found to be stiff, tenacious, 
and free from grit. On the higher levels the sand is often coarser, and stratified with 
layors of gravel. 

There is a considerable area of good land around the bottom of South and 
MeIntyre’s Bays, and on the peninsulas cast of the latter bay and Gull Bay. From 
the mouth to the first rapid on the Poshkokagan, the loamy banks of the river aro 
from twenty to thirty feet high. The River Kabitotiquia is so crooked that by 
following its windings from the mouth to the portage leading to Chief’s Bay, the 
distance was estimated to be fully thirty miles, although it is only nine miles in a 
straight course. On both sides the country is level and the soil sandy, supporting a 
growth of grass and bushes, the timber having been all burnt off by repeated fires 


- within the last few years. ‘The land is free from stones, and very little labour would 


be necessary to make it ready for the plough.” 

A number of other localities are mentioned having a good soil, and capable of 
supporting a large population. 

During the summer of 1869 I made extensive collections of tho plants in the 
immediate vicinity of Lake Superior and at some distance from its shores, and in no 
case did I find boreal plants except close to the Lake, Although the greater part of 
the land was covered with spruce it was quile evident that if this were cleared away 
the land would be drier and a different vegetation would spring up. In the summer 
of 1870 very extensive fires took place, and much of this timber was consumed. My 
second visit confirmed the opinion I had formed on my first that the apparent coldness 
of the Lake Superior region was caused by a super-abundanco of moisture. Kyen 
threo years had made a change, and the vegetation now springing up was 
indicative of a dricr climate. The valley of the Kaministiquia contains a large 
quantity of good, fortile soiland tho greater part of the land between Thunder Bay and 
Shebandowan will yot produce heavy crops of hay and oats, and possibly wheat. When 
passing through it in 1872 I noted that all tho attempts which had been made at culti- 
vation had been successful. Timothy was exceptionally good and produced immense 
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quantities of seed. 1 have no doubt but that much of the land on tho eastern side of 
tho watershed is suitable for cultivation, and that, taken asa wholo, it is little behind 
many parts of the Laurentian country in Ontario, 

I {es very little knowledgo of the country which I designate as the “ water- 
shed.” It seems to be a plateau elevated about 1,000 feet above the Lake, and so 
studded with lakes as toappear to be at least one-half water. Thore can bo very little 
land fit for cultivation; judging from the section passed over by me, I am led to 
assume that there are extensive groves of red and white pine throughout the whole 
area. That thisis so, I have no means of proving, but I infer it from the country to 
the south of it—Miuncsota—which, in its northern part, is precisely like the area in 
question. This section may be said to extend from the Minnesota boundary on the 
south, to English River on the north; and from the Lake of the Woods on the west, 
to near Lakes Nepigon and Superior, on the cast. 

An area of more or less extent, well suited for agricultural purposes, is met with 
on Rainy River; but whether it extends far to the north, seems to be an open ques- 
tion. A gentleman, who resides at Fort Francis, informs me, that there is much 
moro good land along the river than is generally supposed, and that it extends a long 
distance back from it. There are likewise many fine groves of first-class timber, and 
he assures me that there can be no doubt of the fertility of the soil, as crops of all 
kinds are raised at Fort Francis. Sere, there will be a very large settlement, which 
will very possibly extend back, incoming years, to the railway. This is the most favour- 
able point for settlement between Lake Superior and Manitoba; and as it is in con- 
nection with navigable water, will always be an important location. ‘The swamp said 
to extend along the right bank of the river, at a varying distance of from one to 
thirteen miles, will be very easily drained, as it is much higher than it. As tho 
country is cleared, these swamps will naturally dry up, as they are really formed 
by the deposition of moisture in excess of evaporation, which will not be the case 
when the summer wind gets free play. It may be set down as reliable, that all the 
land in this region not covered by rock or sand, is good; and that the extent of this 
good land is in excess of the amount conjectured, 

Without a doubt, the whole region from Thunder Bay to Lake. Winnipeg, con- 
tains a large amount of fertile soil; and from the nature of the forest-growth, there 
can be little difference between its climate and that of Northern Ontario. White pine, 
red pine, swamp elm, red ash, red and white oak, balm of Gilead, poplar, basswood, 
birch, spruce, cedar, and tamarac abound, and grow in many cases to a large size. 
A comparison between this region and that of northern Ontario, is not inapt, as the 
parallelism is almost complete. Rocky ledges, swamps, lakelets, patches of good 
arable land, larger areas of good or sandy soil, lakos and rivers teeming with fish, 
and, lastly, a climate cooler and moister than that of the Lake region, are found 
throughout both areas. 

Taking the average width of the dry land along Rainy River at cight miles, and 
its length at cighty, the valley cannot contain an area of less than 300,000 acres of 
good land, having a soil so rich that it has beon the theme of every explorer. The 
canal now being built at Fort Francis will do much to attract settlement to this 
out-of-the-way region, and will be a valuable auxiliary in the construction of the 
Pacific Railway. 

Although Winnipeg River is very rocky, yet along its course there are many 
small areas which have a very fertile soil, and which produce Indian corn and wheat 
together with other cereals in abundance. Towards the mouth of the river the good 
Jand increasos,and at Fort Alexander there are many thousand acres of good arable land. 

A region very little known lies between Lake Winnipeg on the one hand, and 
Lakes Manitoba and Winnipegoosis on the other. ts climate is certainly no 
colder than that in tho vicinity of Fort Garry, and wherever sufficiently clevated 
above the lake, it should produco all the cereals cultivated furthor south. Near tho 
Jukes there are immense marshes and low grounds which produce great quantitios of 
hay, and which, on tho settlomont of the country, will bo very valuable both for 
pasture and meadow lands, , 
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Tho greater part of the country between the Duck, Poreupine and Riding 
Mountains on the west, and Lakes Winnipexoosis and Manitoba on the east, is very web 
and marshy. This may be said to he the causo of the summer frosts in this region, 
Although marshy and wot tho soil is nearly all good, and in coming years, when 
properly drained, will produce abundant crops. A. careful examination of the map 
will show the reason of this wetness. This is the outer margin of the “ First Prairie 
Steppe,” and the water which has been absorbed into the soil of the “Second 
Prairie Steppe’’ here comes to the surface in multitudes of springs, which are tho 
cause of the marshes that lie along the base of tho mountains spoken of above. No 


-one carefully studying the map of the “ Second Steppe” can doubt the correctness 


of this theory. 

A line passing from Fort a la Corne and the Basque Hills by the Porcupine, 
Duck and Riding Mountains and the wet country cast of Pine Creek to Pembina 
Mountain, will include the country known as the “Kirst Prairie Steppe.’ Hast of 
Rod River this same region oxtends along the boundary to near the North-West 
Angle and north to Lake Winnipeg. Tho outer line all the way round is raarshy, 
except where it is cut through by the Red River, and in course of time will all be 
drained and become very productive. 

Taking Manitoba as a whole, it is surpassed in fertility of soil and productive- 
ness by no other country in America. From a careful study of its rainfall and its 
natural productions, | have no hesitation in saying that all our forest trees will be 
easily grown on any part of the “ First Prairio Steppe.” There seems to be no, 
deficiency in the rainfall in spring and summor, although both the fall and winter 
aro very dry compared with ours, Kxporience of the climate of Manitoba will 
surely bring a liking for it, it being so uniform that the periods of the commence- 
ment and close of winter may be accurately predicted, 


Second Prairie Steppe. 


On the Second Prairie Steppe, the soil, instead of being uniform as on the first, 
changes its character very often, Rich prairio soil is found, alternating with gravel, 
sand, or boulders, or with a mixture of all three. My own observations made 
during two trips across it are as follows :— 

After passing Rat Creck, the trail to Pine Creek leads over a wide and beautiful 
prairie, (in 1872 without an inhabitant, but in the fall of 1879 nearly all fenced in 
and studded with the houses of numerous settlers). For the first few miles 
the country is an unbroken plain, with, at intervals, a few clumps of aspen. As 
we procecded westward, it became more thickly covered with aspen clumps, 
and gradually changed from a boundless prairie to a partially wooded plain, ‘The 
trees were very small, in no case being more than six inches in diameter, and 
having every appearance of quick growth. Constant fires are certainly the cause of 
the want of wood, which is every year becoming scarcer. After leaving Rat Creek, 
for a distance of over twelve miles the land is of first-class quality ; then intervenes 
a tract of land about ten miles in extent, which is more wooded and wet in spring, 
as was casily seen by the numerous clumps of willows thickly scattered over its 
surface. For the next ten miles the trail led through a rich country; vegetation of 
every kind being most luxuriant and bearing testimony to its general fertility. 
The whole of this region was evidently covered with forest at a recent date, as there 
are oaks and many aspens still remaining. Fires are gradually but surely denuding 
the whole country of woods, as the margins of all groves show the action of fires. 
Much that had been green forest land when I crossed with Mr. Fleming in 1872 was 


now (October 1875) covered with blackened trunks. When within four miles of 


Pino Oreck, the land changos and numorous sand hills are passed which indicate the 
outor flank of the “Second Prairie Steppe.” This sandy tract extends to about four 
miles wost of the creck, and has still many scattered oak trees upon it. 

Botwoen Pino Creck and the Little Saskatchewan, 4 distance of 31 miles, the 
land is generally good, but wood for tho first 20 miles is very scarce. The soil is 
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drier and warmer than that cast of Pine Creek, and although possibly not yielding 
so much per acre it would still be considered first-class land in the east. As we 
approach the Little Saskatchewan the land becomes rougher and many small lakes 
are passed. Many boulders strew the ground and ridges of gravel or sand are 
occasionally seen, 

The valley of the river is very beautiful, and formed a pleasing contrast to the 
monotonous country passed over before reaching it. The timber on its banks is 
nearly all destroyed by the recklessness of travellers and hunters, and there is 
almost a certainty that, before but a very few years have elapsed, there will not be a 
tree left in the country. The whole of this valley is well suited for cultivation, and 
there is an abundance of water at all times, and quantities of fish at certain seasons ; 
the only drawback is the want of wood. 

Between the Little Saskatchewan and the Salt Lakes, a distance of 25 miles, the 
land is fit for cultivation but the water is scarce, and in the fall of the year there is 


none to be had, except by sinking wells, which is out of the question, for travellers. 


Shoal Lake, ten miles west of Salt Lake, seems to be the contre of a depression, 
and for six miles west and twelve miles east of it the land seems to be impregnated 
with salt, as for the whole cighteen miles saline plants were observed. When | 
passed the Shoal Lakes in August, 1872, a stream of fresh water was flowing out of 
the upper lake southward into the lower, and the water was sweet and good. Passing 
the samo point last October, Iwas surprised to find that the creek had ceased to flow, 
and that the water in the upper lake was not fit to drink. 

This water question is one not easily solved; but from my own observations I 
have concluded that good water will be found in almost every part of the country 
by judicious sinking. From the fact that when salt water and fresh are near each 
other the fresh is on the higher ground, I have come to the conclusion that the salt 
depressions or areas occur either where the soil is impervious, or at the bottom of 
synclinals. The fact of springs being found higher than the salt seems to point to 
the latter as the cause. Unquestionably one or other of these is the true reason, as 
salt lands are generally, at Jeast to all appearance, impervious to moisture. On 
other parts of the prairies the soil is porous, and the water disappears from the 
surface, eventually to appear as springs or swamps, it may be, hundreds of miles off, 
Were wells dug in the vicinity of fresh water pools, or on lines showing an appearance 
of an anticlinal, water would be invariably obtained. 

The soil between Shoal Lake and the Assiniboine is generally good, being 
principally a sandy loam, resting on a gravelly sub-soil. Limestone pebbles are very 


abundant in the soil, although there is an abundance of gneiss boulders on the hill- 


sides and on the level ground also, in a number of places. The country between 
Bird Tail Creck and the crossing of the Assiniboine is much cut up by deep ravines 
running down to the river; in consequence of this, much of the land would be untit 
for the plough, 

The triangular area enclosed between the Assiniboine on the one hand and the 


Qu’Appelle on the other, having a perpendicular of 25 miles, is worthless for agricul-- 


tural purposes, being composed of sand or gravel, but after that is passed, the good 
Jand continues all the way to and beyond the Touchwood Hills. The hills are more like 
an upland plateau than anything else. They are about 80 miles wide where the road 
crosses them, and are simply a series of undulations like broken waves,the hollows being 
ponds, lakes and marshes. It is only in the vicinity of the “ Old Fort” where they 
are above the general level. They are certainly much higher than the plain to the 
west, as it is a continuous rise, going east for many miles before reaching the hills. 
'The soil on both sides is much better than that of tho plateau itself. From ten miles 
cast of Cut Arm Creek to the eastern base of tho Touchwood Hills the land is first- 
class anid contains but little salt. Much of it, however, is without wood; but a very 
few years would suffice to cover the greater part with forest, if the fires could be 
stopped. Kast of the Little Touchwood Mills and north of File and Pleasant 
Mountains stretches a wide undulating plain, with little wood or water, but with an 
oxcellont soil. For the most part it consists of a gravelly loam, with from six to ten 
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Iding { inches of the usual black prairie soil on the top. Although there is scarcely any 
3 we water on the surface, there is no doubt but that the very best could be obtained by 
lakes sinking, as there is scarcely any brackish water or “salt lands.” 
d are After passing the Touchwood Hills, there is a stretch of fully forty miles where 
thore is no wood and scarcely any fresh water. It seems to be an immense depression 
fo the extending east and west along the base of the hills for a great distance, ending to the 
ks is oastward in Quill Lake, which is said to be quite salt. Ten miles west of the 
re is “Hills” is the bitterest water on the whole route, and at the time I passed it, last 
tbe a J October, it was even unfit for either horses or cattle. Twenty miles may be set down as 
1, and < tho breadth of the salt lands, the other twenty being a very fair soil, but totally 
sons ; dovoid of wood and possessing very little water at any season of the year, Between 
the eastorn edge of tho plain and “ Round Hill” the soil is very good, but the sur- 
s, the face is much broken with hills, ponds and boulders. From Round Hill to the South 
ro 18 Saskatchewan—a distance of over fifty milos—the soil is generally ofa first-class order. 
sllers. The aspect of the coantry is much varied by wooded hills and fertile prairies 
ssion, ‘ interspersed with beautiful little lakes and occasional marshes; taken as a whole, this 
nated region is all well suited for settlement. Round Hill is about four miles west of the 
hen I telegraph line, and the country seen from its top is thus described by the author of 
out of Ocean to Ocean: “Climbing to the summit of the central hill we found ourselves in 
singe the middle of a circle, thirty to forty miles in diameter, enclosing about 1,000 
flow, square miles of beautiful country. North and east it was undulating, studded with 
aspon groves and shining with lakes. To the south-west was a level prairie with a sky 
ons I linc of hills bordering it. To the north-west—our direction—the hills gradually 
untry descended to the more level prairie beyond, through a beautiful, boldly irregular 
r cach country, with more open expanses than the Touchwood Hills showed, and more 
e salt beautiful pools, though the wood was not so artistically grouped.” 
‘om of 4s WAU that has been said of the country between Pine Creck and the South Saskat- 
int to a chewan applies to the line of cart road, which by referring to the map will be seen 
yn, as to pass across the plateau which separates two water-sheds. On all the land for the 
On whole distance the grass forms a sward, and if the prairie fires were stopped the 
n the whole would be again covered with wood without difficulty. The only tree for this 
les off. whole distance is Populus tremuloides (Aspen poplar) except a few oaks, elms and 
ArANnco ash, in the valley of tho Assiniboine. 
The country south of the line I traversed is drier, and almost wholly without 
being wood; but there are many first-class locations in the valleys of the rivers which 
0 very traverse tho territory in question. 
0 hill- George Dawson, Hsq., who was geologist to the Boundary Commission during the 
tween ears 1872, 1873 and 1874, in his published report speaks of this region, the Second 
AVINCS Prairio Step, &c., as follows :—“ On crossing Pembina River the eastern margin of the 
> unfit great trecless plains is entered on. No woods now appear except those forming narrow 
belts along the valloys of the streams, and soon even the smaller bushes become rare. 
nd the The shrubs met with are generally stunted from_the absence of shelter against the 
gricul-’ wind and the frequent passage of prairie fires. With reference to the soil west of 
e good Pombina River the same remarks apply as to that east of it. It is fertile, though 
ne like 4 not so deep or inexhaustible as that of the Red River Valley, and rests ona gravelly 
10 road 4 drift sub-soil. Swampy bottoms, bearing a good growth of hay grass, abound, but 
s being ( their area is small-as compared with that of the dry ground, ‘Toward the end of 
¢ they ' summer most of theso swamps dry up completely, and extensive regions are then 
to the i without other water supply than that derived from the streams and rivers, which 
0 hills, fi lie in deep valleys and are often far apart. I do not think, however, that difficulty 
n miles | would be found in obtaining water by wells sunk in any of the lower part of the 
18 fivst- i srajvic. Tho rainfall of this rogion is probably slightly less than that of Red River 
avery ' ator but appoars to be sufficient for agricultural purposes. 
ould bo H It sooms probable that at a period not very remote, a great part of this region 
leasant | was covered with forest trees. ‘Tho humidity of the soil and climate is sufficient for 
vith an thoir growth, and in some places little hummocks, resembling thoso found in a forest 
C to ton é and known as “ cradle knoll,” wore observed. On approaching Turtle Mountain, 
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the tendency of this part of the prairie to recloth itself is shown by the occurrence 
of thickets of seedling poplars on the sheltered sides of the undulations, wherever 
any considerable period has intervened since the ravages of fires. The water of the 
ponds and swamps of this part of the prairie is genorally sweet, but one distinctly 
saline lake was seen. 

Turtle Mountain, forming as it does, a more or less thickly wooded area which 
may be estimated as over 300 square miles, cannot but be a valuable nucleus for 
the utilization of the surrounding (recless prairie; serving as a supply of fuel and 
building timber, and as a refuge for wintering stock which, during the summer, has 
been herded at large onthe plains. Though the elevated and broken area of tho 
Mountain” is pretty noarly equally divided by the Boundary Line, the northern half 
is more uniformly covered with woods, and probably embraces two-thirds of the forest 
area. There aro also Jarge regions of the so-called mountain, which, though more 
boldly undulating than the prairic, show good soil, and will eventually be cleared for 
agriculture. There aro indications that this wooded area receives 2 much more copious 
rainfall than tho surrounding country. 

The wood is chiefly poplar, of two species. Oak, however, occurs abundantly 
along the margin of tho forests, and forms groves on the ridges, or groves interspersed 
with other trees. White birch is abundant, though not forming large groves, and 
black birch also occurs. The ash-leaved maple or box elder, and the elm are also 
found, the Jatter attaining considerable dimensions in some of the more sheltered 
valleys. The largest poplars observed must have been over two feet in diameter at. 
the base, and of good height. The average size in many groves is about eighteen 
inches, ‘The oak and birch are seldom over two fect in diameter, and the latter aro 
generally much less, but growing in thick masses and very tall. Most of the swamps 
are grassy, and would yield excellent hay. Peas and vetchesare abundant and occur 
with the fireweed (Hpilobium angustifolium) and various species of Aster and Solidago. 

Westward from Turtle Mountain the prairie rapidly loses its abruptly undulating 
character, and becomes almost perfectly level before reaching tho River Souris, at the 
179 mile post. There are, however, still many shallow basin-shaped hollows, which 
must be filled with water in the carly spring, but, soon after, show a fine tall growth 
of swamp grass, which in tho autumn was found in many places standing consider. 
ably higher than a horse's back, ard which contrasts strikingly with the short crisp 
sod of the surrounding prairic. The vegetable soil is not very deep, often only six or 
eight inches, and in character somewhat light and sandy, but it is based on whitish 
marly drift, which forms a good subsoil. 

The valley of the Souris is here nearly a mile wide. It includes some flat 

and very fertile land, and a limited quantity of timber, chiefly elm, is found along the 
immediate banks of the stream, massed in fine groves on the peninsulas formed by its 
devious windings. : 
_ The region between the first and second crossing of the Souris by the 
line, about 50 miles in width, presents features similar to those of that last described. 
It is gently undulating, with a soil which is, in some places, perhaps, rathor thin and 
gravelly, but becomes deeper and richer in the vicinity of the North and South 
Antler Crecks—tributaries of the Souris. Along the valley of the South Antler, a 
good belt of trees extends for many miles. The surface is everywhere covered with 
a strong sod of short grass. 

The Souris at its second crossing flows in a valley with wooded grassy banks, 
somewhat narrower than before, and with the immediate bed of the stream pro- 
portionately deeper. It is still fringed with wood and continues to be so as far as 
Wood Knd—262 mile post—or about 80 miles by the course of the stream. 

Irom the second crossing of the Souris to the foot of tho Missouri Coteau, from 
the 215th to the 296th miie post, the prairio still shows a gontly undulating surface, and 
in most places a short thick growth of grass. Tho soil, however, in passing west- 
ward shows a tendency to become more sandy and stony, and some large tracts are 
covered with boulders in such profusion as to be rendered permanently unfit for 
agriculture,” 
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These are the words which Mr. G. Dawson uses in describing the Second Prairic 
Steppe as seen by him on the Boundary Lino on Latitude 49°, 

Between the road travelled by myself and the Boundary so clearly described by 
Mr. Dawson, flows the Qu’ Appelle River, explored by Professor Hind, in 1858. Of 
the valley of this river and its surroundings, he thus speaks in his report of the 
country between Fort Ellice and the Qu’Appelle Lakes : 

“At 4 p.m., on the 12th of July, we left Fort Ellice, and travelled due west 
through a pretty country, near the banks of the River Qu Appelle. We passed one 
quagmire, and after breakfast on the following day, arrived at the Cross Woods; they 
consist of aspen, with a splendid undergrowth. The pasturage is excellent and the 
road yood, On the 13th, we passed through a fair rolling country, the soil consisting 
of sandy loam, with much vegetable matter in the valleys. Aspen groves are 
numerous, and many little lakes, margined with reeds, afford quict breeding places 
for ducks. The road is good in summer, but wet in spring. The trail continued 
through good land for nine miles, with aspen groves on the crown of each undulation, 
and willow bushes in tho hollows. Then came a prairic, three miles across, but of 
much greater length. Ponds were numerous, abounding with ducks and ducklings. 
On the morning of the 15th, we reached a treeless prairic, marked at its western 
extremity by a sandy ridge, known among tho Indians as the West Ridge. 

Beyond the West Ridge the country is very undulating and boulders of limestone 
and gneiss rocks are strewed on the flanks and summits of the hills. In the 
morning aftor a clear night we always noticed heavy dew, this phenomenon was not 
so frequently noticed on tho Souris under similar circumstances. ‘[here can be 
little doubt that the aridity and barrenness of the Great Prairie between the 
Qu’ Appelle and the 49th parallel is owing to the small quantity of dew and rain and 
the occurrenco of fires. North of the Qu’Appelle seemed to be far more humid and 
the vegetation infinitely richer than south of that great valley. 

Another prairie eight miles broad suceceded that last described, and bounded by 
ridges having a N.W. and 8.14. direction introduced us on the 16th to a hilly country 
for some miles. The range is called the Indian Head, and contains many beautiful lakes 
and is well wooded. ILere we met Charles Pratt and a party going to Red River; an 
old Indian, accompanying Mr. Pratt, born in this part of the country, told us that he 
remembered the time when the “ whole of the prairie through which wo had passed 
since leaving Fort Ellice was one continuous forest.” The view from the Indian Head 
range is exceedingly beautitul; it embraces an extensive area of level prairie to the 
north, bounded by the Aspen Woods on the borders of the Qu’Appelle valley. A 
portion of the old forest alluded to by the Indian still exists on this range. It con- 
sists of aspens of large growth and thickly set. 

On Saturday, the 19th, we entered a very beautiful and fertile prairie at the foot 
of tho Indian Head ridge, our course leading us in a northerly direction to the Qu’- 
Appelle Mission, We reached it about 6 p.m., after passing through a magnificent 
prairie all day, In fact, the country north of the Indian Head and Chalk Hill ranges 
is truly beautiful, and will one day become a very important tract.” 

Speaking of the country between the QuAppelle Lakes and the Elbow of the 
South Saskatchewan, the same writer says: “Putting out fires in the prairio is a 
telographic mode of communication frequently rosorted to by Indians. Its conse- 
quences are seen in the destruction of the forest, which once covered an immense 
area south of the Qu’Appelle and Assiniboine. The aridity of those vast prairies is 
partly due to this cause. Tho soil, though light, derives much of its apparent 
sterility from the annual fires. In low places and in shallow depressions where 
marshes are formed in spring, the soil is rich, much mixed with vegetablo matter 
and supports a very luxuriant growth of grass, If willows and aspens were allowed 
to grow ovor the prairies they would soon be converted into humid tracts in which 
vegetable matter would accumulate, and a soil adapted to forest trees be formed. If 
a portion of a prairie escapes fire for a year or two the result is seen in the growth 
of aspens and willows, first in patches, then in large areas, which in a short time 
become united and cover the country; thus retarding evaporation and permitting 
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the accumulation of vegetable matter in the soil. A. fire comes, destroys the young 
forest growth, and establishes a prairie once more. The reclamation of immense 
areas is not beyond human power. ‘The extension of the prairie is evidently duo to 
fire, and the fires are caused by Indians, chiefly for the purpose of telegraphic com- 
munication or to divert the buffalo from the course they may be taking, These 
operations will cease as the Indians and buffalo diminish ; events which are taking 
place with great rapidity.” ; 

Prof. Bell, of the Geological Survey, examined the country in the neighbourhood 
of Fort Pelly during the summer of 1874, and thus speaks of the timber and soil 
between Duck Mountain and the Assiniboine ;—-“ Following « south-east course from 
the Crow Stand, I first passed along the south-eastern base of a bouldery ridge, about 
a mile in length, having the same direction, and at the end of 11 miles came upon 
Big Boggy Creek, flowing north-east, This I descended for about eight miles with- 
out finding any solid rock, and then struck north-north-castward through a level 
country with a good clayey and gravelly loam soil. It is covered with brush, broken 


by ponds and prairic openings. We also passed through a strip of large timber, a 


mile and a halfin width; the trees consisted of aspen and balsam, poplar, spruce and 
tamarac. With the exception of a few trees on the south side of the Assiniboine 
near Fort Pelly, spruce and tamarac were first observed on coming to Big Boggy 
Creek. Some of the tamaracs were upwards of a foot in diameter. 

From the above point on Big Boggy Creek, I followed a straight north-north- 
westerly course back to the Crow Stand, the distance being about 26 miles. Most of 
our course lay soveral miles to the east of the Assiniboine River. In the above 
interval the soil is sandy, in some places light and poor, but generally mixed with 
loam and of a fertile character. Boulders were scarce, except near the Crow Stand. 
The surface of the country is slightly undulating. Rather more than half the area 
consists of prairie openings, the remainder being covered with poplars and willows. 
In the prairie portions the moles have thrown up almost every foot of the soil into 
little hummocks, often for miles at a time. Surface water was scarce when we passed 
over the ground in the beginning of August.” 

Speaking of the country along Swan River, about 12 miles from Fort Pelly, he 
Bays :—- 

“Immediately after crossing Swan River we entered the Fivo Mile Woods. The 
trees are mostly aspen and balsam-poplar, with some spruce and white birch. In tho 
woods the soil is an excellent clayey loam overlaid with black mould. Emerging 
from the Five Mile Woods, we entered upon the Square Plain, which has a length on 
the trail of about 16 miles. In the first or southern sixteen miles of this distance, 
prairie openings alternate with groves of aspens, and the soil is of a coarse sandy 
character, with some gneiss boulders. The remaining ten miles consist of prairie, 
with bushes in some places, and the trail passes over a fine loamy soil, the best we 
had seen since leaving the fertile prairic land of the Lower Assiniboine valley. The 
sandy soil in the southern part of the Square Plain is furrowed by old buffalo tracks 
running in the same direction as the trail. Thunder Hilllies on the western side of 
the Square Plain, and the brook named after the hill joins the Swan River near its 
eastern corner. Leaving the Square Plain, we passed through the Poplars, which 
have a length of about five miles on the trail, and after crossing a short interval of 
dry sandy land, entered upon the Great Meadows, which are said to extend all the 
way to “tho Store” at the second crossing of the Swan River. In going through the 
Poplars the trail in the second or eastern half of the distance runs along the top of a 
ridge of shingie varying in height from four to twelve fect, but averaging from five 
to cight, and having a width of from one to three chains. It is composed mostly 
of pebbles of gneiss and grey limestone, and is flanked by a swamp on each side, 
The Great Meadows have a level, dreary appearance, and are overgrown with rank 
sedges, grasses and vetches, interspersed with clumps of willow bushes. They would 
yiold an almost inexhaustible supply of excellent fodder for cattle and horses. Tho 
soil is a rich black loam, but apparently too wet for cultivation without drainage, 
Which, howevor, could bo oasily effected, as the surface is 30 or 40 feet above the 
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level of Swan River. The remains of ancient beaver-dams aro a noticcable feature 
in this area, Owing to tho level nature of the ground, they have necessarily beon 
built ofa great length, They are now all dry, with the oxception of a little water 
at the gap, which is opened through the lowest point in each of them. These old 
heaver-dams may be taken as one of the evidences of the greater abundance of water 
in this region in former times.” 

Mr. J. W. Spencer in describing Porcupine Mountain writes as follows :—« Por- 
cupine Mountain forms a continuation of the chain of high ground which marks the 
eastern limit of the second of three great prairie steppes of the North-West Territory, 
It rises to the height of about 800 fect above Swan Lake. Between the base of the 
mountain and the lake is a belt of about twelye miles of low ground, consisting of 
open marshes, or “muskegs,” tamarac swamps, &., while the remainder of the 
interval is densely wooded with aspen, balsam, poplar, spruce and willow. On the 
slope of the mountain | saw balsam poplars six feet in diameter, while in some cases 
spruces reached a thickness of nearly four fect. This forest is more ancient looking 
and bears fewer evidences of fire than any other that came under my observation in 
the North-West Territory. The région is little frequented, even by Indians, being 
difficult of access. Although fire has not visited the slopes of the mountain, or the 
level ground below for a very great length of time, yet the whole of the forest on tho 
summit was swept away a tew years since, and in its placea young growth of poplars 
has sprung up.” 

fter a careful examination of all the authorities in connection with the Second 
Prairie Steppe, Lam quite safe in saying that at least two-thirds of the whole area was 
covered with forest at the beginning ot this century, and that all this forest land was 
suitable for cultivation. Further, 1 am quite safe in coming to the conclusion that all 
this region can be again covered with forest by planting, fencing, and occupying tho 
country so as to cause the extinction of the prairie fires. 

Commencing at Pembina Mountain the escarpment forming the eastern boundary 
of the Second Prairie Steppe has an altitude of about 250 fect. From the point where it 
crosses the 49th parallel it sweeps to the north-west and assumes a more gentle slope, 
being broken up into three or four subsidiary terraces. It then meets the Assiniboi ne, 
near the mouth of the Souris,and passing by the hills east of Pine Creck attains a higher 
olovation and obtains the namo of Riding Mountains, which, with other clevations 
having various names, extend to the Saskatchewan, near Fort a la Corne. 

Numerous springs and swampsare found all along the face of the escarpment, in- 
creasing in size and volume to the north-west, where they merge into the swampy 
country east and north of Duck Mountain. 

The Souris, the Q’Appelle, the Assiniboine, the Swan, the Red Deer and Carrot 
rivers all take their rise in the Second Prairie Steppe and drain the vast area included 
in it. The three former run in valleys from one to two miles wide and from 200 to 
300 feet deep. All the small streams which convey the surface waters of the plains 
to the rivers cut deep narrow valleys in the plain, and cause the cartroads to cross 
the least watered part. 

One feature of the Q’Appelle should not be passed over without mention. That 
is, the series of beautiful lakes near the upper part of its course, which are well 
stocked with fish, especially whitefish. This river seems to have discharged at some 
remote time a part of the water of the South Saskatchewan, as the source of the 
(Y’Appelle is actually within twelve miles of the “Elbow,” and the same valley 
extends to it. Its depth below the prairie level being no less than 140 fect. 

The river valleys are all well stocked with wood, consisting chiefly of elm, ash, 
ash-leaved maple, balsam, poplar and willows, while tho slopes which lead up to tho 
prairie level above are generally covered with a thick growth of aspen poplar. Oak 
is common on somo spots along the Assiniboine, but it seems to pass but a short 
distance into the Second Prairie Steppo. Aftor leaving the river valleys, but little 
timber is left on the level country, the fires having been steadily encroaching on tho 
forest arca from time immemorial. The ranges of hills, however, aro still more or 
less clothed, and these, owing to their groator rainfall and loss exposure to fire, are 
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likely to retain their wood until the axe of the settler destroys what was once a vast 
and continuous forest. In the North-West and in the neighbourhood of Fort Pelly 
the greater rainfall, combined with imperfect drainage, causes the formation of swamps 
and the growth of black and white spruce, which will yield sufficient timber for the 
settlers for many years to come. 

Wood Mountain, Turtle Mountain, Pleasant Mountain, File Mountain, Touch- 
wood Hills and many other wooded hills rise at intervals throughout the plain, and 
show by their moist soil, their luxuriant vegetation and the springs oozing out of 
their flanks that much of the apparent want of water is not real, but is a consequence 
of the nakedness of the land. 

Tho soil of the region is inclined to be sandy, but, with the exception of the 
triangular area enclosed between the Qu’Appolle and the Assiniboine, the eastern 
slopo of tho escarpmont and tho eastern fico of the Little Touchwood Lills, I saw none 
but what would bo called good land in Ontario, In fully ono hundred places T siw 
the soil dug up, and, invariably, the surface was black loamy soil mixed with sand 
ranging from a few inches to over two feet in depth, Under this the usual subsoil 
was limestone gravel mixed with rich-looking marly earth in varying proportions. 
Soil of this description extends from the confines of Manitoba to nearly 100 miles 
north of Carleton on the road to Green Lake, In the valley of the South Saskatche- 
wan and between it and Carleton the soil shows more signs of alluvium; there is 
more sand contained in it, and there are few if any pebbles in the subsoil. The bare 
isolated hills that are frequent in many parts are almost all gravel and are useless 
for agricultural purposes. Boulders are met with in profusion in many places, and 
very little of the region in question is without them ; but still they do not form a 
very marked feature of the country except in the vicinity of “ Mount Camel” or 
Round Hill, where for a few miles both east and west they are very abundant. 

Little has been done in the way of agriculture, except at the Hudson’s Bay Com- 
pany’s establishments, but all attempts which have been made, show that the soil is 
admirably adapted for the raising of all kinds of grain, especially wheat and peas. 
Over sixty families reside at Prince Albert Mission on the North Saskatchewan— 
forty-six miles below Carleton—and raise large quantities of wheat, besides other 
graip. Last year over 3,000 bushels of wheat were raised, and this year much more. 
A. steam grist and saw mill was put up last winter, and by this time itis in successful 
operation, Everything is ina progressive state, and the colony has successfuily 
demonstrated that thriving communities can be established in the far interior. On 
the banks of the South Saskatchewan, at the lower crossing, found no less than 
fifteen settlers in October, 1875, where there was not the sign of a settlement in 
August, 1872. They had raised good crops the preceding year, and on my second 
visit had a large tract of Jand broken up. Sixty miles north of Carleten, on the 
Green Lake Road, a mission had been started by a Church of Bagland Missionary 
named Iynes, in the fall of 1874. Last year he raised wheat, barley, peas and 
potatoes, the latter in abundance, and had brightanticipations for this year. He was 
a practical English farmer, and he said that the modicum of sand in the soil was an 
cloment of success in raising crops in the north, as the crops grew much quicker, and 
hence were less likely to be injured by frost. 


The Third Prairie Steppe. 


The boundaries of this “Steppe” on the east are the western bounds of the pre- 
ceding section. These are the Missouri Coteau, or Thundor-Breeding Hills, on tho 
boundary and south of the Saskatchewan, the Eagle Hills between the two Saskatche- 
wans, and the Thickwood Ifills north of tho North Saskatchewan, and west of ort 
Pitt. Speaking of the southorn part of this section, Mr. G. Dawson writes : “The strip 
of broken country embraced under the name of Missouri Coteau, from where it comes 
to tho boundary line, to the Klbow of the South Saskatchewan, has an area of about 
7,500 square miles, of which the greator part must always remain unsuited for pur- 
poses of agriculture from its rugged and stony character, It would, however, be an 
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excellent stock-raising district. Though somo of the steeper hills are hut seantily 
clad with vegetation, a growth of good nutritious grass covers most of the surface, 
and swamps and sloughs with excellent hay grass aro scattered everywhere. In its 
physical features, the Coteau resembles Turtle Mountain, and like that place, would 
no doubt naturally be covered with wood, but for the prairie fires, which sometimes 
run hundreds of miles inthedry weather of autumn. As it is, the want of wood is 
one of the most serious drawbacks, and animals fed over these hills in summcr, 
would require to be wintered in some of the river valleys to the north, or in the 
wooded ravines of the Tertiary Plateau to the south, South and west of the Coteau 
lies the great plateau of the Lignite Tertiary, which may be said to begin about the 
350 mile post, extending as a well-defined table land as far as White Mud River, a 
distance of 115 miles, in the vicinity of the line. Its form is very irregular, but its 
area may be about 12,000 square miles. The soil of this plateau appears as a rule tobe 
of a fertile character, but the indications are that the rainfall, except in a few 
favoured spots, is too small for the growth of the ordinary crops. Its elevation also, 
no doubt, renders it more subject to early and lato frosts than the prairie to the east, 
though the winter is probably not so long as that of the Valley of Red River. On 
reaching this part of the third plateau in June of 1874, the vegetation, from a com- 
yarison of the flowering plants, appeared to be about a week behind that of the 
oad Steppe. The plateau of the Tertiary is for tho most part adapted only for 
pastoral purposes, but being covored with a good growth of grass is well suited for 
this use, 

An important advantago of this plateau is tho oxixtonco along its odges of 
sholtored ravines and valleys containing groves of poplar; and also the presence of 
great lignite deposits beneath it. In one of these sheltered valloys the half-breed 
settlement known as Wood Mountain is situated. 

West of White Mud River to the 505th mile post an undulating prairie is passed 
over, resembling in its vegetation the surface of the Tertiary Plateau. It is deeply 
drift covered. Beyond this point an outlying portion of the Tertiary Plateau stretches 
for about 30 miles. It is much cut up by ravines, and in some places is very stony, 
but in general it is overlaid by a close sod, diversified by a few swamps covered with 
good grass, 

Beyond this portion of the Tertiary Plateau an arid plain stretches with little 
interruption for fifty miles, nearly up to Mill River, It also extends far north-west- 
wards towards the Cypress Hills, and appears to coalesce along their western front, 
with a similar desert region which—according to Palliser—exists to the north. It 
appears to be irremediably sterile and uscless. In early spring, it is evidently in 
many places wet, but in summer, dry, hard and fissured, scarecly supporting a sod. 
Tt is travorsed by the valleys of the Hast and West Forks of Mille River which rise 
in the vicinity of the Cypress Hills; but both the main streams and their tributary 
coulés become nearly dry before the end of summer. 

The western limit of this plain, is formed by a strip of more elevated land lying 
botween it and Milk Rivor, about five miles wide. This is again based on the Lignite 
Tertiary formations, and shows a uniform short sod, a few lakes and swamps, 
surrounded with fine hay grass lying along its eastern border. 

Wostward from the Milk River, the unfortile Cretaceous clays do not recur, the 
country being based on the Lignite Tertiary. To the base of the Hast Butte, the 
surface, though not of the same desert character as that met with east of Mill 
River, is covered by a short, thin sod only, and is, besides, in many places, stony. 
The unfavourable appearance of all this region does not arise so much from a deficiency 
in the soil itself as from the absence of sufficiont moisture. Vegetation, in fact, 
depends chiefly on the saturation of the ground by the water of the melting snow 
and spring rains; and when this supply is exhausted, its further growth is stopped 
as offectually as it would be by the incoming of winter. 

The height and mass of the Sweet Grass Hills (Three Buttes,) of which the 
highest or western ono is 6,483 feet above the sea, is such as to cause the formation 
of clouds, in their immediate vicinity, whero the rainfall is, in consequence, much 
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more copious. These mountains, and the broken ground around them, form a favourite 
haunt for the buffalo, which here find abundance of food and water, The springs 
rising from some parts of the Buttes are very ample, and form extensive streams ; 
these on leaving the shelter of the wooded valleys, and issuing on to the plains, ave 
rapidly absorbed by the dry soil and atmosphere in the summer season. Onc of these 
was observed to be a rapidly flowing brook during the night and morning, but in the 
afternoon it became quite dry. 

From the Sweet Grass Hills, toward the Rocky Mountains, the country improves 
in appearance, and shows evident signs of a greater rainfall. ‘The Cactus, Grrease- 
wood and Artemisia disappear. To the Second Branch of Milk River--a distance of 
fifty-five miles---the country is generally much broken, but shows remains of a former 
moro clovated surface, in somewhat extensive flat-topped hills, which when ascended, 
are found to be nearly of equal height, whilst the soil upon them is drier and more 
gravelly than is elsewhere found in this region. There is usually a close, thick 
growth of grass, and the swamps and sloughs, which are numerous, generally hold 
grasses and carices to the exclusicn of the rushes formerly most abundant. The 
water-shed region, from the Second Branch of Milk River to the 5t. Mary’s River, is 


of a similar character. 


The portion of the fertile belt fringing the eastern side of the Rocky Mountains, 
in the neighbourhood of the forty-ninth parallel, is about twenty-five miles in width, 
On crossing the St. Mary’s River, a very marked and rather sudden change for the 
better is observed. The surface at the same time, becomes more undulating and 
broken, and is quite hilly before the actual base of the mountains is reached. It is 
now covered with a thick vegetable soil, supporting a luxuriant growth of grass ; 
and wherever the fire has spared them trees are found in all stages of growth. Many 

lants last seen in the neighbourhood of Pembina Mountain and Red River Valley, 
and which across the more avid plains have been lurking only in sheltered hollows 
and damp coulés, now reappear over the surface of the country generally. The 
rivers and streams, also, entirely change their character, and instead of flowing 
sluggishly with a milky opacity, now hold clear blue water, run swiftly over stony and 
gravelly beds, and are filled with trout.” 

The foregoing description will show that the character of the Third Prairie 
Steppe is much more varied than that of cither of the others ; but also that no part 
of its southern extent compares favourably with tho land of the Red River valley, or 
that of the best parts of the Second Steppe—always excepting the land along the 
baso of the mountains. At the same time, the Boundary Survey has served to show, 
that this country formerly considered almost absolutely desert, is not—with the 
‘ exception of a limited area—of this character; that a part of it may be of impor- 
tance agriculturally, and that a great area is well suited for pastoral purposes and 
stock farming. 

This fertile belt to the north, must form the basis for the settlement and utiliza- 
tion of the western plains. The cactus-covered desert tract does not seem to stretch 
far to the north of the line, but there is an extensive region of the Third Prairie 
Steppe, south of the fertile belt, which is described as having a poor soil, with scanty 
herbage, and no wood, except on northern exposures. 

Captain Crozier, who has been in this region for three years, thus writes to a 
friend in this town, his letter bearing date Nov. 8th, 1876. He writes from Fort 
Calgary :— , 

«Tho fort is situated at the junction of Bow and Elbow Rivers, on a beautiful flat 
(or, as they say here, “bottom,”) as level as a cricket ground, and of immense extent. 
We aro in tho midst of the buffalo, and the rivers are filled with fine mountain trout, 
I have been fishing several times lately, and really enjoyed the sport very much. <A 

Canadian, who has beon in the habit of catching what we used call speckled trout, 

ean seareely fancy trout being the sizo that these fish are here. 

“The country appears much finer about hero than that at Fort Macleod, if one 

_ can judgo from the appearance of the soil and the fine grass. When I camo here in 

‘ the early autumn, the whole country looked like a magnificent meadow, Iam told, 
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though, that there are very heavy summor frosts, something, I think, that is hardly 
known about Fort Macleod, which place, in my opinion, so far as the climate is con- 
cerned, is the finest part of the North-West. 

“The winters at Fort Macleod are undoubtedly very much milder than in 
Manitoba or even on the Saskatchewan, and, unless during occasional severe storms, 
eattle and horses will thrive and live out all winter. We have here a warm, south- 
western wind, called the ‘Chinook,’ which makes a great difference in the climate. 
J have known the weather to be intensely cold, and in a few minutes—owing to the 
wind—the air would be as warm as in summer. 

“ Although this country—-the south-western part of the North-West Territory 
—is not equal to the Saskatchewan country for farming, i.e., the raising of grain, I 
have no doubt that in time it will be a great stock-raising country, and if those men 
who went into that business in Montana can be taken as an example, it requires but 
little capital to make a commencement by which a man may soon become indepen- 
dent. 

“ The cold was for this season of the year severe last week---so much so that the 
rivers were completely frozen over, and they are very rapid streams; but the last 
three days have been quite warm, the ice is completely gone, and the weather is like 
early summer. We are taking advantage of the fine weather and getting everything 
ready for the winter; the men, a splendid lot of fellows, are working away like 
Trojans.” 

Verbal reports from various parties indicate that there are many tracts of first- 
class agricultural lands south of the North Saskatchewan. The valley of Battle 
River is very highly spoken of as well as the valleys of Bow and Belly Rivers. The 
Rev. W. Macdougall told me that the Blackfeet country was the garden of the 
North-West and later bwin tend to confirm this statement. I think from the 
detailed account given above of the character of the country along the line where 
it is the highest and driest, an unprojudiced person will be prepared to believe the 
testimony of all who have been in the country that it is one which will be valuable 
both for pastoral and agricultural purposes. 

Not having seon the district referred to myself I cannot speak from personal 
knowledge of any part of it except that north of the North Saskatchowan. After 
passing the North Saskatchowan the country has a moister climate, the soil seems to 
have more humus, and there is every indication that at no remote period the forest 


reached to the river, 


I have no data at command to show the extent of prairie country north of the 
Saskatchewan and east of Carleton, but having traversed the area from Green Lake 
to Carleton I know that the continuous forest is not reached until the traveller passes 
at least 70 miles north of the latter place. The Thickwood country may be said 
to follow the watershed between the Beaver and the Saskatchewan Rivers to the head 
of the former river, approaching nearest to the Saskatchewan a short distance cast 
of Victoria. Passing on, the line touches Lac La Nun and Take St. Anne, and 
bending more to the south, reaches the base of the Rocky Mountains on the Brazeau 
River. 

The rainfall throughout this whole region is abundant, and the vegetation most 
luxuriant. Although the land slopes towards the river, the inclination is not very 
great, but is sufficient to drain the land and cause the sun’s rays to strike more 
vertically and hence with more heating power on the soil. North of the Saskatche- 
wan the country changes frequently, and at times is rough and hilly, but taken as a 
whole it is much superior to the district south of that river. Wood, water, pasture 


- and meadow lands are in abundance, the lakes and rivers teem with fish and the soil 


produces enormously ; there is, however, one drawback. Owing to the abundant 
rainfall and little evaporation, there is much moist or swampy land and this so lowers 
the temperature at times that summer frosts are of frequent occurrence between Fort 
Pitt and Victoria. When the land is cleared, and these marshes are drained, summer 
frosts will cease, and this region will be second to none in the North-West. 

‘Fort Pitt being on the borders of the Buffalo country, has no cultivated fields 
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around it, but at Victoria Mission (W.M.) and Lac la Biche (R. C. Mission) the 
Indians and half-breeds raiso an abundance of wheat and other cereals, togethor 
with cnormous crops of potatoes and garden vegetables. At Edmonton and about its 
vicinity, large fields are cultivated, and at St. Albert, nine miles from it, thore is a 
large half-breed settlement and much land under the plough. 


Athabasca and English River Districts. 


From Cumberland House on the Saskatchewan to Lake Athabasca, the TTudson 
Bay Company’s route seems to follow tho separating line between the Laurentian 
rocks and tho limestones of the Silurian, and this line may be said to separate the 
fertile lands from those that are unsuitable for purposes of agriculture. This route 
follows a chain of lakes to Frog Portage, and from thence by English River 
(Churchill) to Isle La Crosse Lake—from thence by Buffalo and Methy Lakes to 


‘Portage Lia Loche, and thenco down the Clearwater and Athabasca rivers to the 


Take. A lino drawn from Lake Athabasca to the west ond of Little Slave Lake, 
and from thence to near Jasper House at the baso of the Rocky Mountains, will be 
the ono side of a triangle, the opposite side being a line from Jasper House to Lake 
St. Anne, and thence along the watershed between the Saskatchewan and Beaver or 
English river to Cumberland House. This large triangular area may be described as 
a land of rivers, lakes, marshes and swamps, with many large tracts of first-class 
land, even at present; whilst immense areas will be brought under cultivation when 
the forest is removed. 

At various points of this section, I found crops growing, and in every case there 
were large returns received from the soil. Sir John Richardson says that wheat is 
successfully raised at Cumberland House, At Lac Ia Biche, at the head of Beaver 
River, the missionaries raise excellent crops of wheat and other cereals. 

At Little Slave Lake in 1872, I found barley in stack, which had been cut on the 
12th August, while that at Edmonton, on the Saskatchewan, was not cut until the 
26th of the same month. I was at Isle La Crosse on the 22nd September, 1875, and 
saw potatoes still as green as they were in July. Twas told by Mr. Cummings that 
their potatoes are hardly ever killed by frost in September. Here there was a flour 
mill driven by horse power, and sll kinds of grain are reported as ripening success- 
fully. On the borders of Clearwater, Buffalo and Methy lakes, I saw numerous 
potato fields cultivated by Chipweyan Indians, who lived altogether on fish and 
potatoes. I was at the forks of the Athabasca and Clearwater Rivers on the 8th 
September, 1875, and found tomatoes, cucumbers, whoat and barley under cultivation 
together with all the vegetables found in kitchen gardens in Ontario. Here was a 
fine tract of prairie, which the Hudson Bay Company were going to cultivate, and 
from which they intend, in the future, to supply the whole north. On the night of 
tho 8th occurred the first frost which had been known on the Lower Peace and 
Athabasca Rivers since early in May. All the cucumbers wore killed at that time, 
but no frost occurred at Isle a Crosse. I spent ten days at Athabasca, and obtained 
specimens of wheat and barley, which have astonished all parties to whom I 
exhibited them. Many of tho cars contained one hundred grains, and the weight of 
both wheat and barley was nearly ten pounds above the ordinary weight per bushel. 
These grains had been raised on soil comparatively poor—very poor for the district 
—-and lying only a few feet above the level of Lake Athabasca. 

Tho timber of this whole region consists of but very few species, as follows, (they 
are enumerated according to their abundance) —aspen poplar, black and white spruce, 
Banksian pine, black pine (Pinus contorta), white birch tamarac and balsam poplar. 
The good dry arable land is either prairio or aspen forost, and this tree is always found 
on the dry sunny slopes throughout the district, and in fact all over the North-West. On 
tho watersheds and at highor clevations, an intormixed forest of black and white spruce 
and aspon is found, and here the trees attain a large size; the former being well 
suited foe lumber and other purposes. In the river valleys, the balsam poplar takes 
the place of the aspen, and white spruce attains its greatest dimonsions, Theswamps 
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are chiefly covered with black spruce of small size interspersed with occasional 
tamarac; or they are altogether devoid of trees, and covered with varied species 
of Sphagnum (peat moss) and Ericaccous shrubs; in this case they are called 
“ muskegs.” On the Lower Athabasca and around the various lakes, white birch is 
found in abundance, and from its sap a very palatable syrup is made in the spring by 
tho Indians and half-breeds. ‘The sandy and barren lands of the district arc covered 
witha thin growth of Banksian pine north and east of Little Slave Lake, whilst to the 
south and west, Pinus contorta—a closely related species—takes its place, The lands 
covered with these trees are nearly all unfit for occupation, owing to the sandy nature 
of tho soil. Much of the land in the vicinity of Methy and Buffalo Lakes is covered 
with the former species, and may, therefore, be sect down as very poor andsandy. In 
the mountain swamps only I observed balsam spruce (Abies balsamea), and even then 
st was of rare occurrence. I never saw ancl, ash, maple, piace, (other than those 
spoken of above), oak or cedar west or north of the Saskatchewan or on Peace River, 
and Tam quite certain none exist. 

The whole country around tho south and wost of Lake Athabasca is a vast 
alluvial plain, clovated but a very fow feot above tho lake lovel, and in somo years 
much of it remains permanently covered with water. The first night after loaving 
Fort Chipweyan we slept in the boat on account of the lowness of the land which 
was not more than a foot above tho level of the water. The Athabasca has formed a 
large delta at its mouth, and is every year silting up the lake with its muddy water. 
For miles before we entered it from the lake, we passed over mud flats due to the 
same cause. The mouths of the river are merely a series of willow swamps and 
islands scarcely a foot above the present (Sep. 3rd) level of the water. I am unable 
to state the breadth of the main channel of the river, as it was quite evident that we 
entered by one of its smaller discharges. 

Whore we breakfasted, the land had risen to a height of two feet above the 
water—at dinner, four fect; and where we slept, six fect above it. This was 25 miles 
from the Lake and the first spruce was seen, showing that the land was only subjected 
to flood in the spring. . 

Ono day and half from the lake we reached the “River Embaras.” where tho 
delta commences. At this point the general level is about ten feet above the water. 
ho whole of the country between this and the lake is alluvium brought down by 
the river in bygone ages. All this immense delta, including Lakes Clair and Mamawa 
and their bordering marshes and all that part of the Peace Rivor valley below Peace 
Point may be called a delta or the Delta of the Peace and Athabasca rivers. There is 
no doubt in my mind but that, at one time, all this region was lake, and that it is 
now silted up or being silted up by those rivers. The deposits of the Athabasca 
have encroached so much on the lake that there is not more than six miles 
from Fort Chipweyan to the line of willows which marks the division between mud 
and water. Outside of the willows thero are more than two miles of mud shoals covy- 
ered with a thick growth of Potamogeton (River Weed), and a gradually diminishing 
depth of water as one approaches thom. ‘The water of the Athabasca is even muddicr 
than that of the Peace, but that which issues from the lake is quite clear. In fact, 
the delta of Lake Athabaska is almost a Manitoba in embryo, as it is now what the 
latter once was. 

From the “ Delta” the country rises very gradually all the way up the Atha- 
basca and eventually passes into the foot-hills of the Rocky Mountains on one side 
and the watershed of the English River on tho other. The whole is a gently sloping 
plain with the Birch Mountain breaking the general level south of Lake Athabasca, 
and tho Deer Mountains south of Little Slave Lake. 

All the lakes and rivers of the district teem with fish of a large size and excel- 
lent flavour. Whitefish swarm in myriads in Lake Athabasca, Littlo Slave Lake, 
and all the lakes and rivers discharging into English or Churchhill river. Four-fifths 
of the food of the Chipweyan Indians consists of this fish, while their dogs and those 
of tho Hudson’s Bay Company devour multitudes of them. Suckers and pike (jack 
fish) aro frequently taken, the former being always turned over to the dogs or dried 
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for thoir winter food. Many of tho lakes are covered with a green confervoid growth 
which seems to be the chief food of the whitefish. Green Lake, Isle La Crosse Lake, 
Buffalo Lake and Clear Lake are most noted for this growth 

In passing from the Saskatchewan to the valley of Beaver River or the Atha- 
basca, the traveller would hardly notice the change of level except by the flow of 
water, with the greater moistness of the soil, and the increase: number of lakes. 
The upper part of the district (south-west) is much wetter than that cast and north 
of Little Slave Lake and tho line contemplated for the Pacific Railway, from Lake 
St. Anne to Jasper House, seoms to pass through about the worst part of it. This 
region of muskeg and swamp is probably caused by the deposition of moisture 
occasioned by the cooling influence of the glaciers toward the head of the Athabasca 
and Saskatchewan. 


Peace River and Mackenzie River District. 


Not many miles north-west of Jasper House the aspect of the mountains 
changes, the southern slopes lose their wood and become clothed with grass instead 
of spruce forest--tho plain, instead of being a continuous forest, changes its charac- 
teristics to those of park and meadow lands; on the line of approach to Smoky 
River, and botweon that river and the Peace in the longitude of Dunvegan and St. 
John’s there is a further change to almost continuous prairie. The country when 
wooded is mostly covered with aspen, and the slight elevations which form the 
watersheds of the streams that flow into the Peace are generally crowned with 
spruce. North of Smoky river, on the right bank of the Peace the country soon 
loses its prairie character and becomes almost wholly an aspen forest which con- 
tinues down to the delta of the Athabasca and Peace River. On the left bank of the 
Peace the prairie character of the country continues all the way to the vicinity of 
the 61° parallel, or to Fort Laird, but the aspen continues beyond the Arctic Circle. 
On the left bank of the Peace the country fit for raising cereals extends from 
Hudson’s Hope, lat. 56° 12’ north, long 122° west, where it leaves the mountains, to 
the Arctic Circle in long. 141° west. Slave River—the discharge of Lake Athabasca— 
the south side of Great Slave Lake and the Mackenzie form the eastern boundary 
of this area, 

The altitude of the district known as the “ Peace River Country ” is much lower 
than the Saskatchewan country, not being as clevated in latitude 56°, close to the 
Rocky Mountains, as at Edmonton, in latitude 53° 32’, which is 2,088 feet above the 
sea. Dunvegan, on Peace River, is only about 1,000 feet above the sea, and the 
general level of the adjacent country about 1,600. Lake Athabaska is said to be less 
than 600 feet above the sea, and as we proceed north the country gets gradually 
lower, until at Fort Norman, lat. 65°, we are nearly at the sea level. An examina- 
tion of the map will show that all the rivers north of Peace River flow in a north- 
castorly direction towards Great Slave Lake. The change in altitude seems to keep 
pace with the increase of latitude as far north as Fort Laird, in lat. 61°, and the 
summer temperature of the latter is said to be just as high as the country along 
Smoky River, and in the neighbourhood of Dunvegan. At Vermillion, on the Lower 
Peace, in lat, 58° 24’, I found the temperature much higher than at Dunvegan, in 
lat. 56° 08’, so that I can easily believe in the above statement. 

The whole country between the mountains and Athabasca and Great Slave 
Lakes is a gently sloping plain, being under 2,500 feet, in lat. 55°, and at the mouth 
of the Laird less than 400 fect, having become lowered to the extent of at least 2,000 
fect in five degrees of latitude, or six feet to the mile. Ranges of low hills cross it 
at intervals, but nothing like a mountain is seen, except the Buffalo Iills, south of 
Vormillion, and the Cariboo Mountains, which scem to be 40 miles to the north-west 
of it. These rangos may only be a few hundred fect in height, and are possibly tho 
continuation of the plains of the Upper Peace. They serve as watersheds to soparate 
the valloy of the Peace River from that of the ILay River on tho north, and that of 
tho Loon River on the south, | . 
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The whole country scen or heard of throughout the region in question is covered 
with a deep, rich soil, of wonderful fertility, free from boulders, and having very few 
swamps or marshes. The rainfall seems to be less than that of Ontario, but this is 
compensated by copious dews, which keep the grass and herbs growing all summer, 
The clear skies and long summer days, combined with the lowering of the tempera- 
ture at night, seem to give astonishing vigour to vegotable growth, and to cause grain 
and sceds of all kinds to be far more prolific here than further south, 

The following extracts, taken from my former report (Pacific Railway Survey 
1872), will show the character of the country under consideration. Speaking of the 
country between Little Slave Lake and the mouth of Smoky River, I write as 
follows :— 

“From the Post at the west end of Little Slave Lake, a number of bare hills 
could be scen, rising from the margin of the lake at its northern corner, ‘These I took 
to bo barren, but what was my astonishment to find that they were actually covered 
with prairie plants. | found afterwards that this was no uncommon occurrence, but 
that in all cases, up to the base of the mountains, hillsides or river banks with a south- 
western aspect, were devoid of trees, and clothed with a flora having a more southern 
tendency than the latitude would warrant. Two causes produced this—inclination to 
the sun and a scarcity of moisture, carsed by the constant evaporation during the 
long summer days. In opposition to this, all slopes and river banks having a north- 
eastern slope, were covered with a thick carpet of moss and coniferous trees. Peace 
River and all its tributaries are of this character. 

For many miles,the path leads through aspen woods, with the usual forest flowers ; 
but no decided change takes piace until we reach the height of land between Peace 
River and Slave Lake. Here a number of species show themselves that had been seen 
in the muskegs east of Deer Mountain, The only ones worth remarking are the 
Arctic Raspberry (Jtubus arcticus), Cloud Berry (Rubus Chamamorus), and the Black 
Crowberry (Empetrum nigrum) Although it is a summit, there is no sign of a hill, 
but merely level moorland covered with willows and Dwarf Birch (Betula pumilla), 
with a muskeg or two to vary the monotony. Copse and grassy glades, interspersed 
with marshy spots, soon took the place of these, eventually to pass into a lovel plain 
that extends for many miles.” In my journal, I entered the following :—--“ The last 
cight miles have exceeded anything in beauty and fertility I have seen since leaving 
Edmonton. Far as the eye could reach,” (we were travelling at this time through a 
prairie,) “and on the left, the view extended for many miles; aspen copse inter- 
sporsed with willows met the eye. We were passing along a ereck, and the land rose 
with a very gentle slope on cither hand, giving us an opportunity of secing for a 

reat distance. This prairic had, at one time, been covered with trees, as the 
blackened trunks scattcred over the ground plainly shewed.” No change took place 
after this until we reached Peace River, where I detected many species peculiar to 
river bottoms, but none worth a special notice. On the grassy slopes leading down 
{o the river, I found the Three-flowered Geum (Geum triflorum), the Pasque Flower 
(Anemone patens) and an Oxytropis (Oxytropis splendens) in full flower. kividently i 
long spell of dry weather had been followed by rains and warm weather, to cause 
spring flowers to be in beautiful bloom in October, 

Mv. Horetsky rode over the portage, between Smoky River and Dunvegan, a 
distance of at least forty miles, and he told me it was beautiful prairie all the way. 
This was on the north, or left bank of the river. As I proceeded up the river I could 
see that the left bank was a constant succession: of grassy slopes, with aspen copse 
and service berry thickets in the hollows. The right bank on the other hand was 
always wooded, the timber being aspen, white birch, and spruce. The islands and 
points that formed the secondary bank of the river were generally covered with 
balsam poplar of a largo size, but spruce, aspen, and birch were in considerable 
quantities. Long-leaved willow (Salix longifolia) first took possession of the recently 
formed mud banks, quickly followed by balsam pceplar, which, on the same island, 
could be seen passing from a seedling of a year old up to the hoary monarch over six 
fect in diameter, As the islands get old, poplar gives place to spruce, and this holds 
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good for the whole extent of the river. Spruce was never observed on now islands, 
but always on the old ones. The same order of succession takes place on the Lower 
Fraser. 

Mr. Horetsky and myself travelled overland from Dunvegan to Fort St, Johns, a 
distance of 115 miles, and the following remarks refer to this region :— 

“ Between Dunvegan and St, Johns, a distance of about 120 miles by land, the 
trail passes through many miles of beautiful farming country, alternating with 
spruce, aspen ‘cypre’ woods on the divides between the various streams which flow 
into the Peace River.” 

The following extract was written the day after I left Dunvegan :— 

‘‘ For six miles after leaving camp the country remained the same as yesterday, 
It was gently rolling, yet not a height or depression was equal to ten feet, Drainage 
perfect. Kvery hollow was connected with others, and hence there was no marsh. 
L'he country was almost denuded of trees, probably by fires, and had much the appear- 
ance of prairie without its uniformity. After this, the country assumed a park-like 
character—was almost a dead level and more than half covered with trees, These 
cight or ten miles for beauty and fertility surpass anything we have yet scen.” 

The country in the vicinity of St. Johns, on the left bank, is thus referred to in 
my report of Jast year to Mr. Selwyn :— 

“Ma, Selwyn having decided to build a canoe for the ascent of Pine River, I had 
a numbor of days to look around, and on the morning of the 27th, accompanied by 
Anderson, I started up the hill in rear of the Fort for tho purpose ‘of examining the 
country north of the river. We found it to be 746 feet high, so that the level of 
the country above the river valley was over 700 feet. After the level of the plateau 
was reached, the country was either a dead level or sloped away. from the river. For 
nine miles of the distance travelled the whole country was covered with the most 
luxuriant vegetation, Clumps of willows and poplars of various ages were inter- 
spersed with the most astonishing growths of herbaceous plants Lever saw, willow 
herb, cow parsnip, Geum Strictum, Triticum, Bromus, Poa, and a number of other 
tall-growing species covered the whole region with a thick mass of vegetation, that, 
averaged from three to five feet in height. Delphinum Elatum (wild Jarks»ur) was 
found over seven feet high and many vetches were oven taller, In many places the 
peas and vetches were in such abundance as to completely cover up all other plants, 
causing the country to look like a field of mixed peas and vetches. The species 
were Vicia Americana, Lathyrus Venosus and ochroleucus, but the former prevailed. 

It would be folly to attempt to depict the appearance of the country, as it was 
80 utterly beyond what I ever saw before that 1 dare hardly make use of truthful 
words to pourtray it. Mr. Selwyn, who made an excursion ten miles to the north- 
west, reports a very luxuriant vegetation where he was—much greater than he ever 
saw at dmonton or anywhere in the Saskatchewan country. Rainy River and the 
Little Slave Lake marshes are the only regions known to me that are in any way 
comparable to it. The latter, however, is marsh, and this is a plateau nearly level, 
and over 700 feet above the river. 

The soil must be execedingly rich to support such a growth year after year, and 
the carly summer temperature must be high to have vegetation so far advanced at 
this period (July 27th.) All the cultivation done at St. Johns is on the terrace 
immediately above the spring floods on both sides of the river, but there is no reason 
why cereals should fail on the top of the hill, as, if anything, the soil is better. 
There was only about a week between the ripening of the berries on the hill top 
and those near the river, yet the difference in altitude was about 700 fect. Nigger 
Dan” told me that the snow was only about a week later going off above in spring. 

The face of tho hills on tho left bank, where not too steep, is very warm, being 
inclined towards tho sun at a considerablo angle; and itis hore where the greater part 
of’ tho prairie flowers are met with. The Opuntia, a species of Cactus, is found here, 
in company with many prairie species. On these slopes, Capt. Butler saw Anemone 
patens, or Pasque flewer—theo first flower which shows itself in Manitoba,—covering 
the ground with its pale, blue flowers, as early as the 22nd of April, 1873; and the 
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preceding October, as lato as the 27th, I saw Hrigeron and Aster stili in flower. Tho 
whole of my observations tend to show that, leaving out the flora of the slopes 
on the left bank, almost all are identical with those of Ontario, I spent over a weelk 
in the vicinity, and had ample opportunity for oxamining the conntry on all sides.” 
Of the country in the neighbourhood of Vermillion, lat. 58° 24’, 1 wrote as 
follows : 

“The whole country around this fort isa lovel plain, not being olevated at its 
highest point more than 100 fect above the river, but the greater portion of it is less 
than fifty feet. I mado frequent enquirics about its character, at a distance from the 
river, and all agreed in’saying that it was exactly like that which I saw there. 

From the highest point reached, I could look across the river and see the Cariboo 
Mountains, which appeared to be some forty miles off. Between the spot where I 
stood and these mountains, the country seemed to be perfectly level, or else to slope 
gradually upwards towards them. As‘ far as the eye could reach, the greater part of 
the country was covered with a continuous aspen forest. JLere and there a group of 


“ gpruce was secon, indicating a low or marshy spot. But from the prevalence of the 


5 Labads > 
aspen, the country may be said to be covered with an aspen forest on both sides of 


the river. Cold nights were common on the upper part of tho river; but here, where 
the banks are low, the days and nights are both warm, and summer frosts are almost 
unknown. Tho frost spoken of in the former part of this report, which occurred on 
the 28th June, extended from MeIicod’s Lake, to Dunvegan, hut was not noted lower 
down. No frosts had occurred here sinee carly in May, and none wore expected 
until next month (September.) Often a whole season will pass without a frost 
occurring from early in May until late in October; but when winter does come, it is 
continuous. 

The soil examined was of the vory best description, being evidently alluvium, 
but of what depth, I had no means of determining. On the immediate bank of the 
river, the subsoil was a “till,” composed of gravel and clay, which, was often of a 
reddish colour. It was from this colour that the Fort got the name “Vermillion.” 
About half a mile from the river, the land took a rise of nearly fifty feet, and with 
the rise, the luxuriance of the vegetation increased. Much of the country had been 
burnt over, and the timber was either all gone, or in various stages of decay.” 

Of Little Red River and the Peace River below I wrote as follows : “TI occupied 
myself all tho 16th collecting fussils and making a- botanical examination. I found 
that Red River was even warmer than Vermillion, and that all vegetables were 
much more advanced. When St. Cyr, who had charge of the Fort knew I was 
‘a botanist he invited me to look at a strange plant he had in his garden, What was 
my astonishment to find a bed of cucumbers with a number ripe on the vines and 
many green ones. [ askel him if he raised the young plants in a hot-bed, but he 
knew nothing of such things. He told me he had no plcugh and could only cultivate 
au small patch, but that all kinds of grain would succeed admirably if the ground was 
cultivated. His beans (both Windsor and pole) peas, cabbage, turnips, potatoes and 
cucumbors were excellent. Summer frosts never do any harm here, and the soil is 
of first-class quality. At Vermillion I noticed that the country was beginning to 
show signs of being parched, and here the effects were such that the grass was 
beginning to dry up. I learned afterwards that rain had been deficient in quantity 
throughout the whole Peace River country this season. 

Between Little Red River and Rapid Bouille the river is very wide, and seldom 
or ever confined in one channel. Mud or sand bars covered with willows and wide 
mud flats almost on a level with the water were of constant occurrence. These and 
islands in every stage of development or decay were the chief characteristics of the 
river bed, while tho country along the banks scemed to be a low alluvial plain with 
a soil of surpassing richness. All the islands were covered with immonso poplars 
(Populus balsamifera) whilo tho aspon constitutes the greator part of tho gonoral forest 
on tho mainland, 

The climate of this section is so very difforent from that of countries farthor 
oust, that. were I depending altogether on my own evidenco I should be backward in 
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stating the whole truth. T was on the Peace River during the whole month of 
October, 1872, and the constant record was “ Warm sunshine, west wind, balmy 
atmosphere, and skies of the brightest blue.” Even as late as the 15th October, the 
thermometer was 48° at daylight and 61° in the shade at noon. Within the foot hills 
of the Rocky Mountains I picked up three species of plants in flower as late as tho 
26th of the samo month. These facts and tho testimony of all the residents in tho 
country show conclusively that there is an open Fall all along Peace River from the 
Mountains to Lake Athabasca, . 
While at St. Johns last year, I looked over the journal kept by the Hudson Bay 
ompany’s clerk, and the average day on whieh the first ice ran in the river for 10 
years was November 6th. ‘Tho year I passed through the country it was first seen 
on tho 8th, and in the year 1792. when Sir Alexander Mackenzie passed the winter 
at the mouth of Smoky River, November 7th. These dates show that the setting in 
of winter and the end of the ploughing season is at least eight days later than at 
Winnipeg. From the I. B. C. records I likewise found that winter set in at Lake 
Athabasca about the 25th October, or ten days earlier than at St. Johns. From my 
personal knowledge of the climate and the botany of the whole region from Winnipeg 
to the Rocky Mountains, and north to Lake Athabasca, I am quite safe in taking the 
first of November as the average commencement of winter over an arca of nearly 
500,000 square miles. 

Captain Butlor in his “Wild North Land” speaks of the whole hillside at St. 
Johns being blue with anemones (Anemone patens) as early as April 22nd, 1873; 
and Sir Alexander Mackenzie records in his journal that anemones were in flower on 
the 20th April, 1793.. From the Hudson Bay Company’s journal I found that the 
avorage opening of the river in10 years at St. Johns was on the 20th April. The 
year Captain Butler was there (1873) it opened on the 23rd, and the year Sir 
Alexander Mackenzie was on it on the 25th. These dates show that the spring is 
just as regular as the fall, and that the beginning of winter and the opening of 
spring are unvarying. At St. Johns, grain is sown and potatoes are planted from the 
20th April, but at Vermillion and farther down, little is done until after the first 
of May. At Fort Chipweyan scarcely anything is done until after the 10th May, and 
often barley is sown after the first of June, and comes to maturity. 

The period necessary for barley to mature is about 90 days, and for wheat not 
much over 100. “Nigger Dan” (Daniel Williams) had oats, barley, and potatoes 
growing at St. Johns when I was there. The latter he dug on the 2nd ‘A ugust, and 


they were large and dry; the two former were fit to cut about the 12th of the same. 


month. 

At Battle River, over 300 miles farther down, Indian corn has ripened three 
years in succession, and my observations show that the summer temperature at this 
point is greater than it is higher up. 

At Vermillion, lat. 58° 24’, Lhad a long conversation with old Mr. Shaw, who 
had had charge of this Fort for sixteen years. Ie says that frosts never injure 
anything on this part of the river, and every kind of ‘garden stuff can be grown. 
Barley sown on the 8th May was cut 6th August, and was the finest I ever saw. 
Many ears were as long as my hand, and the whole crop was thick'and stout. In my 
opinion that is the finest tract of country on the river. The general level of the 
country is less than 100 feet above it. 

At Little Red River I found everything in a very forward state. Cucumbers 
started in the open air were fully ripe, Windsor and pole beans and peas were like- 
wise ripe, August 15th. Fort Chipweyan, at the ontrance to Lake Athabasca has 
comparatively poor soil in its vicinity, being largely composed of sand; still, here I 
obtained fino samples of wheat and barley—the formor weighing sixty-oight pounds to 
the bushel, and the latter fifty-eight pounds. The land here is very low and swampy, 
being but little olevated above the ie At the French Mission, two miles above 


the bort, oats, wheat and barley were all cut by the 26th August. Crop rather light 
on the ground, 


Mr. Hardisty, chief factor in charge of Fort Simpson, in lat. 61° N., 
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informed mo that barley always ripened there, and that wheat was sure four times 
outof five. Melons, if started under glass, ripen well, frost seldom does them much 
damage. 

Chief trader Macdougall, says, that Fort Laird, in lat. 61° N., has the warmest 
summer temperature in the whole region, and all kinds of grain and garden stuff 
always come to maturity, He has been on the Youean for twelvo years und says that 
most years barley ripons under the Arctic Circle in lon, 143° W. 

Tho localitios mentioned were not chosen for their good soil, but for the facilities 
which they afford for carrying on tho fur trade, or for mission purposes. Tive-sixths 
of all the land in the Peaco River section is just as good as the points cited, and will 
produce 2s good crops in the future. The reason so little is cultivated is owing to the 
fuct that the inhabitants— Whites and Indians, are flesh eaters. Mr. Macfarlane, chief 
factor in charge of the Athabasca District, told me that just as much meat is eaten 
by the Indians when they receive flour and potatoes as when without them. 

At the Forks of Athabasca, Mr. Moberly, the factor in charge, has cut an 
immense quantity of hay, as the Hudson's Bay Company,winter all the oxen and horses 
used on Methy Portage at this point He told mo that in ayear or two the Company 
proposed supplying the whole interior from this locality with food, as the deer were 
gotting scarce and supplies rather precarious. This is the identical spot where Mr. 
Pond had a garden filled with European vegetables when Sir Alexander Mackenzio 
visited itin 1787. 

The following extracts are from Sir Alexander Mackenzie's travels. He passed 
the winter of 1792 and 1793 near Smoky River, and writes as follows: ‘‘ Novomber 
th, the river began to run with ice yesterday, which we call the last of navigation. 
On the 22nd the river was frozen across, and yemained so until the last of April.” 
Between the 16th November and the 2nd December, when he broke his thermo- 
meter the range at 8.30 a.m., was from 27° above to 16° below zero; at noon the 
range was from 29° above to 4° below, and at 6 p.m. it was from 28° 
above to 4° below. “On the 5th January, in the morning, the weather 
was calm, clear and cold, the wind blew from the south-west, and in the 
afternoon it was thawing. I had already observed at the Athabasca that this wind 
never failed to bring us clear mild weather, whereas when it blew from the opposite 
quarter it produced snow. Here it is much more perceptible, for if it blows hard 
from the south-west for four hours a thaw is the consequence. To this cause may 
be attributed the scarcity of snow in this part of the world, At the end of January 


very little snow was on the ground, but about this time the cold became very severe, 


and remained so to the 16th of March, when tho weather became mild, and by the 
5th of April all the snow was gone. On the 20th tho gnats and musquitoes came, 
ond Mr. Mackay brought me a bunch of flowers of a pink colour and a yellow button 
(Anemone patens) encircled with six leaves of a light purple. On the other side of the 
river, which was still covercd with ice, the plains were delightful, the trees were 
budding and many plants were in blossom. The change in the appearance of the 
face of nature was as sudden as it was pleasing, for but a few days had passed away 
since the ground was covered with snow. On the 25th the river was cleared of 
ice.” 

While on Peace river, last year, I had instructions from Mr. Selwyn to observe 
carefully the flora of the country, for the purpose of comparing it with other and 
better known parts of the Dominion. With this end in view, I enumerated all the 
specics found growing at tho following six distinct points: Hudson’s Hope, just 
east of tho mountains; St. Johns, 60 miles below; Dunvegan, 120 miles further 
down; Vermillion, about 300 milos lower down; then Little Red River, 100 miles 
furthor down, and lastly at Lake Athabasca. As will be seen, the flora of the whole 
river is much like that of Central Ontario, and of tho prairie region. It may be as 
well to remark that we can only deduce tho temporature of the growing season 
from the character of the vogetable productions found. The following table gives 
the result of the botanical oXamination in a very condensed form ; 
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West of Western 

Total. Belleville. Quebec. Mountain. Plains. 
TIudson’s Topo ......... able pw 136 i 17 51 
D1 1 eR MT RS oa 2 248 161 3 6 78 
DUnvegan....ccscscrescecess 246 160 2 5 79 
VOIITIMION patie restos ven ces 159 112 2 1 44 
IG, ERO PAL VOLS asesseces 128 88 1 0 3s 
Lake Athabasca ........0. 245 186 7 2 50 


The only plants that show any signs of a boreal climate are those from Quebec. 
The two at Vermillion were Yellow rattle (hinanthus cristagalli) and High Bush 
Cranberry (Ciburnum pauciflorum). The most prominent feature in the whole region 
was a richness in the soil and rankness of vegetation never seen in Ontario. 

The following data, selected principally from last year’s meteorological report, 


will show the reason of the remarkable similarity between the flora of Ontario and 


that of Peace River. It is worthy of note that Halifax on the sea coast is nearly as 
cold in summer and autumn as Cumberland House nine degrees further north. I take 
the temperature of tho three warm seasons and also that of the two ripening months 
July and August. 


July and 

Lat.N. Summer. Spring. Autumn. August. 

Cumberland House... 53°37 62°62 33:04. 4.9 32-70 64:25 

Fort Simpson .....++ a rGTag 59-48 26°66 27°34 62°31 

Fort Chipweyan...... 58°42 58°70 22-46 31:89 60°60 
Winnipeg ....ceeeeeees 49-53 60°30 46°50 17:10 64°60 

Fort William ......... 48°24 59°9-4 39°67 37°80 60°52 

’ POLO: lies caus codes a 43°39 62°40 49-90 34-00 68°50 
Belleville........- 44:10 64:30 52°40 32°70 68°30 
Cri baits idaabeasnenas oes 45°25 64-00 51°60 26°20 68°50 
MOUEDOR] cov acccacernus 45°31 63°90 5116 27°60 68°25 

Quebec .......-. betes 46:48 61°40 47°70 26°40 66°10 

bet EG} emmmeeteas poeta 44°39 60°00 46°20 34°30 63°70 

York Factory ....... . 57:00 49°40 28-70 2°90 52°85 


In conclusion, a few general remarks on the whole prairie region may not be 
out of place. In the United States, west of the 100th meridian, the character of 
the country is generally that of an arid, treeless plain, rising to the height of at least 
7,000 feet in Wyoming Territory. The western section of Dacotah, and the greater 
part of Montana, are of this nature. As we pass north to the 49th parallel, the 
country loses its elevated character, the rainfall increases, the cactus and sago brush 
cease to grow at the Elbow of the South Saskatchewan; the surface becomes covered 
with grass and copse wood, which on the north side of the Saskatchewan are replaced 
by an aspen forest, and this on the watershed changes into one of spruce. No 
appreciable alteration in temperature takes place. There isonly an increase of mois- 
ture as we pass to the north, and with this increase of humidity, a more equable 
temperature is noticed. ess radiation takes place as we leave the high treeless 
plains, and consequently the variation of temperature between day and night (is less 
strongly marked. 

None of the prairie country, except that south of the Missouri Coteau, is 
naturally so deficient in rainfall as to prevent forest growth, and as settlements 
incroase the rainfall will become more abundant. All the old settlers in whatever 
part of the country they may be, assert that in the neighbourhood of the woods 
more rain falls than on the open plains,and these statoments are borne out by all writers 
on the subject. Extend the area of forest land, and the rainfall will increase. It is 
to be doubted, however, that any deficiency exists. Manitoba is certainly as much 
prairie as one-half or two-thirds of the great region in the interior, and last summer 
tho inhabitants complained of too much rain, So far as my own experience and 
information go, the Red River country in no way suffers from the want ‘of rain, but 
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on the contrary is possessed of extensive marshes, Swamps and forests, the product of 
a rainfall, which, in comparison with the evaporation, is even too abundant. 

Captain Palisser, when in the Saskatchowan country in 1858-59, had pits sunk 
in the soil to see what depth the frost penetrated, and at that time, in the spring, the 
soil was freo from it. On the level prairic, in the vicinity of Mdmonton, the frost 
penetrated to adepth of seven fect during the winter of 1858, while the next winter 
it penetrated only to a dopth of six feet. Tho former year there was scarcely any 
snow, which accounts for tho greater depth of frost. It may possibly remain in the 
ground all summer in a swamp, but cannot remain in a fairly dry soil all the year 
round, except the mean annual temperature fall below freezing point or 32° Fahr. It 
is well known that a coating of moss or straw will keep the frost in the ground till 
June in Ontario, so that I should not be surprised to hear of frozen soil in Manitoba 
in July. Captain Palliser found that the ground, threo fect below the surface, grew 
colder until about the 25th February, when the temperature began gradually to 
incroase; but if was not until the 23rd of May, thatit had risen to 32°. From this, I 
would infer that the great depth to which the soil is frozen in winter is beneficial to 
the growing crops both as a fertilizer and as a retainer of moisture. 

Owing to the light snowfall in the North-West a very few warm days melt, ail 
the snow, and almost immediately growth commences. Six weeks after, the frost 
is out of the soil just three feet, and by last year’s meteorological report three inches 
of rain have fallen, and this, although it has disappeared from tho surface, cannot be 
more than three feet below it. Applying this principle throughout the whole region, 
wo haye a permanent supply of moisture during May and June, and ono of the 
factors for the luxuriant vegetation observed by myself on Peace River, and Prof. 
Nérdenskjold in Siberia. A constant supply of moisture, with from 14 to 18 hours’ 
sunshine per day, must cause a growth second only to that of the tropics. 

The meteorological report of last year has already given data to show that the 
‘ainfall of Manitoba for spring and summer is nearly that of Ontario. 


Manitoba mean for spring, 6°42 inches; mean for summer, 6°69 inches, 
Ontario if} “ 6°29 ‘ai “ oe 8:32 «¢ 


This, taken in connection with the fact of the frost retaining the moisture in the 
soil, and the scantier evaporation caused by higher latitudes, gives Manitoba a 
greater rainfall than Ontario, and ensures it against our frequent drought. On the 
other hand, the light rainfall of the autumn, taken in connection with the small 
amount of snow (which never thaws, but evaporates) during the winter, produces 
an immense amount of fodder every season, over an area not less than 300,000 square 
miles. It is the light rainfall of the autumn and the setting in of winter without it 
that gives tho nutritious hay grass that cattle and horses cat on the plains all winter, 
This is the true reason why these animals come in fat from the plains in spring; and 
cattle fed when the snow gets too deep for them to find food on the plains would 
winter just as well as the horses. 

All that has been said and written about the nutritious grasses of the prairic 
rosolves itself into this—the frosts and suns of October kill and dry the grass; tho 
November snows cover it up to a depth of a fow inches, and so it remains till spring, 
if not eaten in the meantime. 


Condensed Summary of Lands available for Settlement West of Lake of the Woods. 


If a line be drawn from the Boundary Line whc. ¢ it is intersected by the 95th 
meridian in a north-westerly direction to where tho 122nd moridian intersects the 
G1st parallel, we shall have the base of an isosceles triangle, which has its apex on 
the 115th meridian, whore it intersects the 49th parallel, ono side being the Boundary 
Line and tho other tho Rocky Mountains. This trianglo encloses at least 300,000 
square miles; or over 200,000,000 acres of land. 
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Thoso Jands may be roughly classed as follows :— 


Squaro 7” | Pastures, Lakes 
— ; Miles. | Acres. | arene. and Swamps. 

J LEED AE B'S Ts pA A Eo EE kan aes 

I. Manitoba (First | 
Prairie Steppe)....| 15,000 9,600,000 8,000,000 1,600,000 
If. Dry arid Pastures...| 8,000 | 5,120,000 200,000 4°920,000 
Il[. Prairies and Copse' 

Woods ....... reoreted 80,000 | 51,200,000 | 30,720,000 | 20,480,000 
IV. Forest Country ....... 140,000 ; 89,600,000 ; 25,000,000 64,600,000 
V. Peaco River Country 70,000 | 44,800,000 | 16,000,000 | 28,800,000 
303,000 | 200,320,000 | 79,920,000 | 120,400,000 


a __ a EEEEEEEIEEEEEEER EEE EEREREEEERRIE REE 


These five areas may be generally described as follows :— 


Description of the Five Areas. 


I. Manitoba.—This, which lies entirely in The First Prairie Steppe, needs no 
further description, 

Il. Dry Avid Pastures.—These comprise that part of the area between the 103rd 
and 108th meridians, having the Boundary Line for a diameter, and from the 
Boundary to the Elbow of the South Saskatchewan for a radius. On these lands the 
grass seldom forms a sod, and the rainfall is deficient. 

-IUJ. Immediately surrounding the above is the “Prairie and Copse Wood Sec- 
tion.” Here the grass forms a sod, and the treeless prairie passes by easy gradations 
into poplar copse, which eventually becomes continuous forest. 

IV. This section extends from the west side of Lake Winnipeg, and includes the 
Saskatchewan country below Fort & La Corne, the basin of the Upper Churchill, 
and also that of the Athabasca from the Forks of the Clearwater to the Rocky 
Mountains, 

V. Tho Peace River section includes all the lands drained by that great river 
east of the Rocky Mountains. From the Mountains to below Smoky River the land 


is principally prairic, but, after that, it passes into a poplar forest, which extends to 


tho River Laiard, north of the 61st parallel. 

Although the figures given above look imposing, they do not come up to the 
reality. Placing the arable lands at 80,000,000 acres, we have about the same num- 
ber for pasture and hay lands, and over 40,000,000, or one-fifth of the whole, for lake, 
marsh and swamp. The preceding part of this report will show where those lands 
are located, and my reasons for assuming so high a percentage as being fit for raising 


grain. 


JOHN MACOUN, M.A, 
Professor of Botany, Albert College. 
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APPENDIX Y. 


PROGRESS REPORT ON THE SURVEYS MADE IN THE WESTERN PRAIRIE REGION, AND ON 


THE EASTERN SLOPE OF THE ROCKY MOUNTAINS, IN 1876, BY HENRY A. ¥ 
MACLEOD. 


Orrawa, 22nd February, 1877. 


Sir, —I have the honour to submit the following report on the explorations, pre- 
liminary and location surveys, for the Canadian Pacific Railwa 7, made during the 
season of 1876, in the North-West Territories, between Livingstone (Fort Pelly,) and 
the summit of the Yellow Head Pass, Rocky Mountains. 

At the date of my last report, 28th March, 1876, the two parties under Messrs, 
Lucas and Ruttan, were engaged in making the location surveys between Edmonton 
and the Caledonia Valley. 

They had completed the exploratory survey between Livingstone and Root 
Rivor, near the MeLeod, and in the beginning of January, 1876, returned from 
Carleton, and commenced the location surveys to the west of Edmonton, as described 
further on. 

The distance from Edmonton to the summit of the Yellow Tead Pass is 2552 
miles. Trial surveys were made over the greater part of this during the season of 
1876, and 160 miles were located, leaving 95} miles yet to be located. The plans 
and profiles of the portion not located show a line laid down denoting the proposed 
location. ; 

A re-examination was also made by Mr. Lucas, of the difficult ground between 
the Willow Hills and the summit west of Buffalo Coolé. 

Having completed my office work in Ottawa, you again desired me to return to 
the North-West, to superintend the surveys, and to make a re examination of several 
localities over which the surveys of 1875 passed, in order to reduce construction 
work. The portion from the Willow Hills to Buffalo Coolé, south of the four 
Blackfoot Hills was particularly mentioned, I having led you to suppose that a more 
favourable line neal be found, by keeping more to the south, in the valley of Battle 
River. 

You also wished me to make a further examination of the telegraph lino between 
Livingstone and Edmonton, which by tho terms of the contract (No. 2) should have 
been completed on the first of July, 1876. 

On the 27th of April, I sent a requisition to Mr. Robson, the Purveyor in British 
Columbia, to forward three months provisions for Messrs, Lucas and Ruttan, to the 
‘‘ Athabaska Depot,” to be delivered in July, which I computed would be a sufficient 
supply to complete the location surveys, and would carry the parties back to Fort 
Carlton, and I wrote on the subject to Messrs. Lucas and Ruttan. 

In compliance with your instructions, I proceeded to Winnipeg; arrived there on 
the 14th of July, and mado preparations for the journey to the Mountains. 

In Winnipeg I found that the contract for carrying our mails to Edmonton had 
expired, and that no mail matter had been forwarded for June or July; also that the 
tolograph lino between Livingstone and Winnipeg had not been in’ operation for a 
month, and that several mossages for the west were still detained at Winni neg. On 
tho 18th July the telegraph line was again in working order to Battleford, and the 
erection of the line was completed to Edmonton. 
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At Winnipeg I telegraphed to Mr, Robson, British Columbia, that two parties, 
in all 70 men, at work east of Yellow Head Pass, were depending upon supplies 
ordered from Kamloops, and asked him to hurry them in. 1 also ascertained from 
Mr. Fuller what quantity of provisions could be obtained from him at Battleford. ‘To 
enable Messrs. Lucas and Ruttan to make a further examination of the 100 miles 
south of the four Blackfoot Hills, I gave a requisition to Mr, Nixon to send one 
month’s supplies for each party, to the telegraph station about 100 miles west of 
Battleford. 

My preparations being completed, [left Winnipeg for Edmonton on the 22nd of 
July. The crops along the road were magnificent, particularly in the vicinity of 
Portage La Prairie. There was no appearance of grasshoppers in the Province, the 
first | met were to the west of Shoal Lake; they were numerous at Fort Ellice, and as 
far west as the Pheasant Hill Plains. 

On the 4th August, we passed 'Touchwood Till Post, where I learnt that the 
buffalo were within two days of the post, which is much further east and north than 
they have been for years. Next day I met Mr. Crompton returning to Winnipeg, 
having been obliged to leave Mr. Lucas’ party from illness. He reported that all 
was going on favourably with the parties when he left, but the progress made was 
not so great as I expected. 

Lreached the survey and telegraph line on the 7th August, where the trail to 
the middle ferry intersects it, and followed the line to the next trail west, taking 
notes of the country over which the location should be made. 

The grass was so heavy, and the country s0 hilly, that it told very much upon 
my horses, and T had to give up my intention of crossing the South Saskatchewan at 
the railway crossing, and make for the upper ferry, which 1 crossed on the 9th August. 

At Battleford, L received a telegram from Mr. N.'T. MacLeod, informing me that the 
supply of provisions was very small at Edmonton, that the Hudson’s Bay Company 
there were entirely out, and that by the last news from the parties in the mountains 
no supplies had as yet arrived from Kamloops. I also met Messrs. Brodie and Har- 
vey, who were forced to leave Mr. Ruttan’s party, having been rendered unable for 
work through an attack of scurvy. J learned from them a good deal of the state of 
Divisions P. and I. 

Mr. MacLeod informed mo that he had sent a requisition from Mr, Lucas for a 
month's supplics to Mr. Clark, Hudson's Bay Company, Carleton, and asked me to sce 
that the provisions were dispatched as soon as possible. I wrote to Mr, Clark, and 
asked him to comply with Mr. Lucas’ requisition, and at the same time to send a like 
quantity for Mr. Ruttan, to Hdmonton. Mr. Clark replied that he would forward 
the supplies at once. T also bought one month’s supplies from Mr, Fuller, at Battle- 
ford, for cach party, including ten oxen, with carts, 

hese were to follow me in charge of one of my party, whom 1 left behind. Ie 
was also to hire some men required in the field, who were to act as drivers of the ox 
train. I had thus provided three months’ supplies for each party, which would be 
available should the stores from Kamloops not arrive, of which their appeared to be 
considerable uncertainty. My own supplies were also replenished, so as to enable me 
to make the journey to the summit and back without drawing upon the provisions 
of the surveying partios. 

Mr. Fuller, tho telegraph contractor at Battleford, succeeded in growing some 
very fino barley, also wheat, oats, potatoes, and garden vegetables, including cucum- 
bors and onions, by simply breaking up the prairie and sowing on the sod, the same 
season. 

The buffalo wore very numerous a short distance from Battleford, some of them 
wore hunted within a milo of tho new police barracks. 

[left Battleford on the 15th of August, and in the afternoon met Mr. Fuller's 
mon returning, having completed the erection of the telegraph to the longitude of 


-Bdmonton. On the 16th I commenced the examination of the valley of Battlo River. 


I loft tho surveyed line at 331 miles out from Livingston, following a course gon- 
orally N 80 W, and joined the lino again near the 360th mile. 
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varties, Having proceeded about four mites in the above direction, I met a high ridge of 
upplies the Willow Hills extending four miles to the south across the line I was following, 
d from i which obliged me to turn in that direction, I found Battle River flowing to the 
= To :, south of this ridge, and continued my traverse up its north bank. The banks are 
) miles very rough and broken, with high hills, rising immediately to the north, 400 fect 
nd ono above the level of the river. I had considerable difficulty in getting my buckboard 
vest of through this rough country. Some streams run in from tho north with large aud 
deep valleys, so that I found the construction of the railway in this direction would 
Ind of be more costly than along the line surveyed, which is also more direct, if the line 
nity of v south of the four Blackfoot hills can be im proved. 
ce, tho Having followed the banks of Battle River for about seven miles, I took a course 
and as j N 66 west, which enabled me to pass to tho north of the most westerly of the 
Willow Ilills, and to join our surveyed line at Station 3192. 
at tho [ again left our surveyed line at Station 3664, and made a traverse to the south 
h than j to examine the coolé that runs through this valley, and to ascertain the position of 
Iniper, , ; Battle River, &e, 
hat all Iaving proceeded about cight miles, and not finding any traco of Battle River, 
le was ! I determined to follow the direction of our surveyed line to the west; in doing so I 
Was obliged to pass over a succession of deep valleys and ridges running nearly at 
rail to . right angles to my course, varying in height from 100 to 200 fect. In about fourteen 
taking ; miles I came upon a coolé running westwards into Battle River, and in five miles more 
' came upon the banks of the river. I struck Battle River near the north corner of a 
1 upon I, sudden bend which it makes to the north, and found that Grizzly Bear Coolé runs into it 
yan at at the north end of the bend. The banks are very rough and broken, standing 400 
gust. fect above the river, and they are eut up by deep coolés and streams from the north. 
nat tho After crossing Grizzly Bear Coolé [ continued in a westerly direction, and found that 
npany the ground rose in a successions of plateaux to a height of 600 feet above the river in 
intains a distance of 6 miles. I connected my traverse with the surveyed line at Station 100 
| Ifar- y or 402 miles out from Livingston. 
ble for from the information thus obtained I decided that no more favourable line can be 
late of found near the valloy of Battle River than the present survey line, and that all 
improvements must be mado within a short distance of this line, as set out on the 
3 for a ground. Being nearly straight, it has the advantage of' being the most direct between 
» Lo sco governing points, the south of the four Blackfoot Hills and the south of the Beaver 
Ik, and Hills. 
La like I wrote to Mr. Smith on the 30th August, from Edmonton, that I had come to 
ward this conclusion, and Mr. Lucas has since, from actual surveys, ascertained that 
Battle- this portion of the surveyed line can be much improved and probably shortened. 
There is a better crossing of Buffalo Coolé about half a mile to the north of tho 
i Ifo one surveyed. I examined the coolé for 24 miles to the north and found that it did 
the ox not improve, and that the hills became higher to the west and east. 
mild be [ continued my journey along the telegraph line, passed the south of the Beaver 
1 to bo ! Hills, and arrived at the telegraph station on the Hay Lake trail to Edmonton on the 
ble me i 24th August. From this point I was enabled to communicate by telegraph with the 
Visions ! office in Ottawa, 
From the telegraph station I followed the line westward to the longitude of 
g SOMO Edmonton, The line passes over some high hilly ground to the cast of White Mud 
cucum- Coolé, on the water-shed between Battle River and the Saskatchewan. 
0 KAMO It would appear as though the Beaver Hills and Pigeon Hills formed a continuous 
i range over which the line must pass. The crossing of White Mud Coolé ig heavy ; 
f them the approach on tho east can be improved by deflecting the line to the south. Wost 
of the coolé tho construction of the line is easy to the crossing of the Saskatchowan., 
allor's Tarnved in Mdmonton on the 26th August, vecoived lottors from Mosnrs, Lucias 
tude of dnd Rattan, and ascortainod what progross the partios wore making. 
River, Krom tho letters received L learned that the surveys wero not so far advanced as 
BO von. | I estimated they would bo; that the supplies from Kamloops had not arrived, and that 
4 they might not arrive for some time on account of the high water in the Myette; 
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also that the parties would soon be getting short of supplies, whilst I found that the 
Ifudson’s Bay Company at Edmonton were almost entirely out of provisions. I com- 
municated with Mr. Smith on the above matters by letter on the 30th August, and 
also wrote to Messrs. Lucas and Ruttan, telling them of the arrangements I had made 
for supplies from the east, and forwarded their mail by special messenger. 

T was engaged in Kdmonton for some time in getting the packing gear fitted for 
the journey to the mountains. My horses required rest, and I made some exchanges, 
as some were not able to go on further at the time, 

The commissariat officers of Divisions Pand Ji, arrived on the 3rd September, bring- 
ing the news that both parties were on their way out, without completing the location 
surveys. The expected supplies from Kamloops had not arrived at Athabasca Depot 
up to the 26th August. The health of both parties was seriously impaired by the 
exposure of last winter, and probably from want of sufficient change in diet. I 
telegraphed to Mr. Smith informing him of this, and that T could not say that the 
partics would recommence work till I should meet them, which I expected to do in a 
few days. 

In the meantime I was anxiously looking out for the supplies from Battleford, 
and sent out some carts to lighten them over the heavy roads near the Hay Lakes. 
The first regular mail from the Post-Office Department arrived on the Ist of Septem- 
ber and returned the same day. 

On the 5th September I set out for the mountains. 

I met Mr. Lucas and his party at Round Lake on the 8th. He and many of his 
party were suffering from what appeared to be symptoms of scurvy, and did not feel 
equal to continuing work in the field for any lengthened period. 

Mr, Lueas has, in all cases, succeeded in finding a favourable line over the new 
portions of the country on which I reported last season. ‘The distance has been 
shortened by about 26 miles. [ continued my journey on the 9th to the Lobstick, 
where I met Mr. Ruttan and party; many of them were in a bad state of health, 
suffering apparently from the same malady as Mr. Lucas’ party, and almost all were 
badly provided with clothing. 

As there was no certainty of supplies reaching Athabasca Depot this season from 
the western side of the mountains, and as it would be almost impossible to supply : 

party in the mountains by using dogs from Edmonton, taking into account also the 
bad condition of the men for winter work, [I decided to abandon location surveys for 
the present to the west of the McLeod. 

L therefore directed Mr. Ruttan to complete the location of the line between the 
Pembina and Saskatchewan, a distance of about 40 miles, arranging that Mr. Lucas 
should make a re-examination of the line surveyed by him, between the summit west of 
Buffalo Coolé and the Willow Hills, by making extensive cross traverses with levels 
and by surveying new crossings of the coolés. The remainder of the working 
season was fully occupied in making these surveys. 

On the 12th, | met the last of Mr. Ruttan’s packers, from whom I got his plans, 
which I revised, and took notes of the principal difficulties which he encountered, 
Wo arrived at Root River on the 13th, and followed Mr. Lucas’ new trail across Wolf 
River to the MeLood. There is a good deal of wet, marshy country in this section, 
and the trail, in consequence of recent heavy rains, was very bad. 

On tho 16th we arrived at the mouth of Medicine Lodge Creek, where the 
location line crosses the McLeod. 

Mr. Lucas has ascertained this season that Medicine Lodge docs not flow from 
“Swamp Lake,” as Valad informed me last year ; it takes its rise more to the north, 
near the Athabasca, and flows in a south-casterly direction to within eight 
miles of its mouth, when it turns to the east. Several other streams run across the 
country, flowing into the MeLood before the watershed is reached, but Mr. Lucas 
had no difficulty in leaving the valley of Medicine Lodge and getting acro:s the 
country to the watershed of the Athabasca, near Swamp Lake, and into the valley of 
that river, in the direction of my projected line of last year. There are 
somo large extents of marshy ground here, and tho trail is anything but good, so that 
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my horses suffered very much from this cause, and also from the scarcity of 
yasture, 

On leaving Marsh Lake the line passes over a spur of the Foot IIills, being the 
highest ground that must be crossed to the east of the Yellow Ilead Pass. The 
elevation is almost identical with that ascertained by me with anecroids last-year. The 
line then descends into the Athabasca Valley to Sandstone Creck. Mr. Lucas’ survey 

joins Mr, Ruttan’s a short distance to the west of this high ground, 

After crossing Sandstone Creek on the 20th September, I met the party of cight 
men who were sent over the mountains from Kamloops with supplies for Divisions P 
and L, They had stored the provisions at Athabasca Depét, and were taking twenty- 
four horses and twenty-one cattle to Edmonton for the winter, in accordance with 
instructions left by Mr. Ruttan, to be acted on, should they arrive after Mr, Ruttan’s 
return to Hdmonton., 

I desired Mr. ‘Trapp and another to return with me to the Athabasca Depot, to 
romain in chargo of the stores there during the winter; the rest of the party went 
on with the stock to Hdmonton. 

I then continued my journey up the valley of the Athabasca to the lower end 
of Lac Brule where the line crosses. The ground between this point and Prairie 
River is very rough and hilly, and the work will be heavy. Mr. Ruttan was obliged 
to give up the lower crossing of the Athabasca near Lardisty Creek in consequence 
of high precipitous cliffs to the east of Freeman’s Creek. 

It was found impracticable to descend to reeman’s Creek from this high ground. 

Tarrived at Athabasca Depot on the 24th September, and found the cargo of 
provisions stored there; another train load was expected toarrive daily. Mr. Trapp 
took charge of the stores for the winter. 

Near the first crossing of the Myectte Imet the expected train, with supplies from 
Téte Jaune Cache. The train went on to the depdt and discharged. This load made 
the supply stored to be about 20,000 lbs., mostly of flour. 

The Myette river was still very high, and it was as much as horses could do to 
ford it. The trail crosses the Myette several times before reaching the summit, so 
that in high water the road is almost impassable. | 

I took notes of the topography and character of the country on the way up and 
down. On tho 27th I reached the summit of the Yellow Head Pass, and found Mr. 
Keefer’s marks and benches, and also Mr. Moberly’s. I went about half a mile 
further, found the water flowing towards the Fraser, and commenced iny return 
towards the east. 

I found that the waters of the Myette, in floods, sometimes divide and flow 
partly to the Fraser, so that it would not be difficult to divert the whole stream in 
that direction. This would effect a large saving in the construction of the line in tho 
valley of the Myette; particularly at Horse Rapids, where it would otherwise be 
necessary to divert the river into an old channel. I have since been informed that 
the waters of the Myette would not cause any serious inconvenience to the line west 
of the summit if made to flow into the Fraser. 

The empty train passed us on its way to Kamloops; we got back to the depot on 
the 28th. 1 crossed the Athabasca below the mouth of the Maligne on a raft, and 
followed our trail of last year to near Fiddle River. Here I made an examination of 
the Athabasca, with a view to crossing it above Fiddle River, or at another point just 
below Roche Myotte. This would avoid the heavy work at Bulrush Point, and the 
crossing of the Assiniboine; but against this saving we would have to cross Fiddle 
River, and the line would pass through the drifting sand hills along the east 
shore of Lac Brulé. Tho crossing of the Athabasca would also be heavier than the 
crossing at the foot of Lac Brulé. It is, however, in my opinion, worth trying before 
tho final location is mado. 

On my return I kopt to our trail of last year, as it is gonerally on higher ground. 
Wo had a heavy gale on the 4th of October at White Mud Lake, which filled our trail 
through the burnt country with fallen timber, and caused us endless trouble till we 
got to Root River, In many places tho trail was more full of timber than before it 
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was commenced; we could make no headway through it, and had to leave it and make 
circuits for considerable distances. TI examined the crossings of the McLeod, . Beaver 
Creck, and Wolf River on my return, and found that the best in the vicinity had 
been selected. 

At the Lobstick I followed down the south bank along the located line to near its 
mouth to sec if a better crossing of the Pembina above the Lobstick could be found, 
but it appeared to me impracticable to reach that point on the cast bank of the Pem- 
bina, in consequence of the high and precipitous nature of its banks, between it and 
the small stream coming down from the watershed, which the location line now 
follows. 

From the Pembina to White Karth Fort, I followed Ruttan’s trail, passing to the 
south of White Lake. The location line is generally close to the trail, the country is 
hilly, particularly to the cast of White Lake, and there is a considerable elevation to 
be overcome before getting into the valley of the Saskatchewan. The valley of 
White Earth is crossed, and the line makes a considerable bend to the north to avoid 
low ground near the Saskatchewan, and to facilitate the ascent to high ground lying 
more to the cast. J went on to the crossing of the Saskatchewan and examined it, 
with the approach on the west side, The crossing can be made more nearly square, and 
ithe line shortened by raising the grade, and placing the line higher up the hill on 
each side of the river. 

I examined another crossing, three-quarters of a mile up the river to the south. 
A survey was made of this, which shows that the approach on east side follows a 
yery.crooked deep valley, where the work would be heavy. The approach on the 
west side would also Le heavier than the lower crossing. 

The country between the lowest crossing of the Saskatchewan and the cast side 
of White Lake was not examined last year, 80 that it beeame necessary to make trial 
surveys in advance of location, as the line of last year was some miles to the south of 
the present location. 

[returned to the White Earth Trail, which I followed to Edmonton, arriving 
there on the 18th October. Here I found Mr. Ruttan making final preparations for 
his journey to Winnipeg. Ilis party had gone down the river on a boat built by 
themselves, intending to reach Carleton before taking to carts. 

I found that a large extent of the country about. Edmonton had lately been on 
fire, and that a large quantity of hay, cut, had been destroyed. It was consequently 
difficult to keep stock together, and the supply of hay would probably be short before 
next spring. 

I therefore decided to send all the horses and mules to Bow River for the winter, 
in charge of some men from British Columbia, who could not be sent back at that 
season of the year. There was sufficient hay secured to keep the cattle at Edmonton, 
and I put Mr. McGinn, who accom panied me from Winnipeg, in charge of the cattle 
and Government stores at that place. My horses were not in a condition to proceed 
further, and the other horses could not be found just then, on account of the fires. 
I therefore decided to get a boat built, and to endeavour to get to Carleton by water, 
where I would be able to get some horses and dogs from Mr, Ruttan. 

The boat being ready, I started the 22nd October down the Saskatchewan. Mr. 
Ruttan left by land on the 21st, to overtake his horses and carts. 

The water in the river was very low, with numerous rapids, full of large stones 
and boulders, so that we had great difficulty in getting down, and several narrow 
escapes from being upset. We passed Fort Victoria on the 25th. The river 
is very crooked; the distance by it must be twice as great, as in a direct line. 
At and below Dog Rump Creek the river becomes much obstructed with extensive 
sand bars, which fill the bed of the rivor in every direction, making it impossible to 
follow the channel. In some plazes they were quite out of the river, in others only 
covorod with a fow inches of water forming the only visible channel for the water of 
the river. 

We had heavy rain and snow on the 29th and 30th Octobor, and ice was forming 
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in the river; taking into consideration the shallowness of the water to the cast of 
Fort Pitt, we decided to sell tho boat there and take horses to Carleton. 

We reached Fort Pitt on the 380th, where we were very kindly treated by Mr. 
McKay of the’s IIudson Bay Company, who supplied us with horses. The snow was 
now about a foot deep. We ferried the river on the Ist November, and continued 
our journey to Battleford, where we arrived on the 4th, and at Carleton on the 
10th. Mr. Rattan and his party started from Carleton on the 16th. 

We set out from Carleton on the 14th November and followed the road from the 
middle ferry to the forks of tho Quill Lake trail, then the Quill Lake trail for some 
distance and struck across to the telegraph line, which we followed for «a considerable 
distance. We passed the telegraph station at Big Stone Lake on the 18th and followed 
the line to the Quill Lake trail. Tho road led us along the north of Quill Lake for a 
considerable distance, till we got to the north end of the Touchwood Hills. We passed 
the new mail station on the 20th, and arrived at Fort Pelly on the 24th. 

I went to Livingstone, and examined somo miles of the telegraph line to the 
west, through the woods. 

From Fort Pelly, 1 followed the trail passing over the south of the Riding Moun- 
tains, and took some notes of the widths and depths of the valleys of the Assiniboine, 


Bird Tail Creek, &e. ; 


At the Little Saskatchewan I left my horses to follow slowly, and went on with 
dog trains to Portage La Prairie. Here I met the regular stage to Winnipeg, arrived 
there on the 8th December and reached Ottawa on the 4th of January, 1877. 

I shall now allude to tho surveys, described in the following sections :— 

1. Location survey, Hdmonton to River Pembina. 

nite Aaah rs do. River Pembina to River McLeod. 

3. Exploratory survey, River McLeod to summit east of River Athabasca. 

4. do. do, summit east of River Athabasca to River Mountain 
Assiniboine. 

5. Location survey, River Mountain Assiniboine, to River Myette. 

G. exploratory survey, River Myctte to summit of Yellow Head Pass, 


Edmonton to River Pembina. 


Mr. Ruttan, and Division L, having arrived from Carlton and Fort Pitt, recom 
menced the survey at the Ilay Lakes, on the 4th of February, 1876, 

As before stated, | found it necessary to run another trial line from Iay Lakes 
to the longitude of Edmonton, to ascertain the nature of the country between those 
points, and to enable the contractor to build the telegraph on the proper line. 

From the end of this trial line at the longitude of dmonton,'the location survey 
was commenced, and extended westerly, crossing the Saskatchewan at a point about 
twenty miles below the proposed crossing of last year (1875). 

Theo heavy side hill work along the south bank of the river will thus be avoided, 
but it became necessary to survey a new trial line between this new crossing and 
White Lake. . 

Having completed this trial line on the 10th May, Mr. Rattan thought it advis- 
able to go to the Athabaska and execute the surveys in that locality. 

On the 9th September he returned to complete the location between the Sas- 
katchewan and Pembina, which was effected on the 15th October, 1876. 

The country between the longitude of Edmonton, near the 1,197th mile, and the 
Saskatchewan is very even and presents no difficulties to the construction of the rail- 
way. The work will be light over this portion and will average from 3 to 5 feet for 
embankments and cuttings. There isa coolé at 1,210 miles which increases rapidly 
in sizo towards tho Saskatchowan; tho line is deflected to tho north after having 
crossed it, 

Tho approaches to tho Saskatchowan botweon tho 1,215th and 1,219th miles are 
along the ae of the rivor, on rough side-hill ground ; tho works will be heavy, 


cuttings and embankments averaging about 20’ deep. 
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The line, as at present located, crosses the river at an angle of 45°, and at an 
elevation above the bed of the viver of 104 fect, requiring a bridge about 1,200 feet 
long. By raising the grade 10 or 15 fect tho crossing could be made more nearly 
square, the bridge would bo shortened, the approaches located higher up the side- 
hill, and placed upon safer ground, 

From the 1,219th mile to a large coolé at the 1,222nd mile the country is undu- 
lating and the work light; formation principally from side ditches. 

Tho crossing of this coolé is very heavy, it being 90 feet deep below formation 
level. 

The crossing might be improved by lengthening the line a little and swinging 
it more to the north ; towards the south the coolé increases rapidly in size; even with 
the present crossing the line to the west can be changed to obtain a profile, as shown 
by the dotted line. 

The work on the ascent to the 1,224th mile is moderately heavy, about cight fect 
of cutting; this would probably be reduced on a line more to the north. 

From the 1,224th to 1,226th mile the work is light, embankment about three 
fect. 

Tho country becomes hilly acd dificult, between the 1,226th and 1,2323 miles, 
and the work is heavy, cuttings and embankments about 10 feet; at the last named 
distance thore is a large coolé, which increases considerably in size to the south as it 
approaches the Saskatchewan. The bottom of the coolé is 63 feet below formation 
level. 

From the coolé to the crossing of White Lake Creek, 1,237 miles, the country 
continues hilly, though the work is not so heavy, probably six feet for cuttings and 
embankments. 

The crossing of White Lake Creek is very heavy, the coolé being 100 fect deep, 
and 500 feet wide at top. It cannot be much improved, as there is high ground about 
half a mile to tho east. 

From White Lake Creek to 1,2414 miles, tho line rises rapidly to overcome some 
high ground between the Saskatchewan and White Lake. 

The country is very hilly and broken, and the work will be heavy, probably ten 
fcot for cuttings and embankments, 

It continues much of the same character to White Lake, 1,244 miles, cuttings 
and embankments about 15 fect. Between 1,244 and 1,2544 miles the line crosses a 
small bay of White Lake, 2,000 feet wide, and three feet deep (nine fect in the 
channel.) 

It then follows. natural beach of the lake for 14 miles; the rest is generally 
along the foot of high ground to th esouth and north. 

The work here will be light, embankments about three feet deep. 

From 1,254} to 1,259 miles the country is hilly and broken, and the work heavy, 
probably about fifteen feet for cuttings and embankments. The work might be 
reduced in quantity by bending the line a little to conform more to the contour of 
the hills. 

Between 1,259 and 1,2603 miles the work is light, embankments about three 
fect deep. 

From 1,2604 to 1,264 miles the country is hilly, and the work heavy ; the 
cuttings and embankments will average about 20 feet. This portion might also be 
improved in places, by changing the position of the line round the hills. 


Alignment. 
On this distance of 674 miles there are :— 
| 57 miles of straight linc.........-.c6.-.or nearly 85 per cent. 
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Fe — a 
Gradients on Same. 
145. 'miles: oftievelia ad Hat. beh creel or nearly 22 por cent, 
S$ “ from 0 to 0:25 Per 1O0La BHA ornearly 130 «& «& 
13%. “ 0:25 to 0°50 per 100...... or nearly 20 “ « 


14+ igh “0:50 to 0°75 per 100... .or nearly 21 fs 
164.5. “0°75 to 1:00 per 100.....0r nearly 24 “ « 


A better line than the one located may perhaps be found by leaving it near the 
1,232nd mile, passing to the north of White Lake, and joining the line again somo 
distance to the west of the lake, there would bo probably little difference in the 
longth of the two lines. 

The new line would have to cross a wide bay at the north east end of White Lake, 
and would have to pass over very hilly country to the north and east of the same, 


It would, however, be well to’ examine this route before proceeding with the con- 


‘struction of the more southern line. 


The portion of the line to the west of the 1,264th mile was located by Mr. Lucas, 


River Pembina to River McLeod. 


Mr. Lucas, and Division P having arrived at Edmonton from Carleton, on the 24th 
January, and 8th February, 1876, they proceeded to make tracings of Mr. Ruttan’s 
plans and profiles, and other plans required for use in the field. 

The location survey was commenced at the Pembina on the 3rd March, and con- 
tinued easterly about three miles to the junction of Mr. Ruttan’s location. It was 
then carried on westerly to the McLeod River, which was reached on the 28th J uly. 

From this point a trial survey was mado to near the Athabasca, thirty and a 
half miles; on the plan a projected Jocation has been laid down. 

This survey was completed on the 28th August, connecting the line with the 
survey made by Mr. Ruttan a few weeks before, 

Commencing at the 1,264th mile, the line soon descends to the crossing of the 
Pembina which is reached near the 1,267th mile. This approach is very heavy and 
difficult, the watershed between the Saskatchewan and Pembina being so near the 
latter river. The depths of cuttings and embankments on this portion will be from 
10 to 40 feet, 

The crossing of the Pembina is heavy. 'The waterway should be 500 feet; 
the height from formation level to the bottom of the river is 95 fect. 

From the Pembina to the crossing of the Lobstick at 1,268} miles, the work is 
very heavy. The line passes along the side of a precipitous sandstone cliff, 
and the embankments are high, and require protection on the south side. The highest 
of the embankments here will be about 40 feet, and the cuttings about 75 feet. 

This part of the line may possibly be improved by making a tunnel through 
the rocky narrow ridgo east of the 1,268th mile. The line might then be straight- 
oned and the grades lowered. 

The first crossing of the Lobstick is 55 feet high to formation level, and requires 
a waterway of 100 feet. 

The work is heavy in the valley of the Lobstick until the even ground is reached 
near the 1,273rd mile, the cuttings and embankments will generally average about 15 
fect. This valley is very crooked with bold abrupt banks: the river is very rapid, 
and flows generally on sandstone rock, It will be necessary to make two diversions 
of the river; the first near tho 1,270th mile, wil easily be effected, the second, near 
the 1,271st mile, will be difficult. The line can be located more to the south, and 
thus give more room for the diversion on the north side. It is probable that the 
river may be diverted round a hill about a quarter of a mile to the north, through 
what appears to be an old channel ; but this will require further examination. 

For tho next three miles the work is light up to the 1,276th mile. The ems 

33 


kt — aii ceptee 


ls pen KS hy ap Me a al 
7 


jos ne 


i f ult 


oh " He ah rT. i, sii 


iy oe pie etor 


pal oH Yo Sa bine pnshina tea 
cal ea ogee 


oxo am ol sr vohoiadhs toate’ si te aA 


* SaniR al 8 a WA ee 
aN 
Aid td. qo srodaten) soot! aod pint te herria palit galiies ta iat vo 
aetalt..cM So eartiog) tant oo heal pes’ rye pnb Ser a ay cg 2 
pbkeRe wth ei trier 
dhe Bite eto HAC wel peo eat ont tel oe sy en ehdvoerl ard mee tna a 
da TD cgHinotl Kantiith ooo Unveae) wet oh Ake wr Cte Sonal | 
fol AWE nd) aly) Leodinnort ator Onidiin” roirtht! Hhonetalt ovld od + shetroay nn bobeane 


a ay edd coca SB, ey ee eed 
aremity biel mnt pal nodsemny a enlg ald ait eres ‘Hail 
day Ave oil at “gy tiiokenrege Yt 88 vil) pe daTokyeras haw Geert walt - 4 
vind mtowie way ental Tk veto bei » has Aa 
‘wilt ‘ho yal od) ot abagaedh doom call odd ollny ALORS cult da yulorepmnnt , 
dete Cane Cae eh ioogge ald T | pim As TUS. edd se00r horoees vivid gnidqial * 
pal fbvact im pari hao agodpiaten® of! ponent’ Yodmolaw ot woth 
atte. gi Mitw malized ron no Maomanisarn bon agnisine toedngad ad T ae ¥ py 
woo Ub al 
pdecht, OOF og Maroy cetwiniaw owl’ tele ai sebdane'l adi Ye pine wT ; 
ioc 8H al weds of) to bok tl) adore atttagen) aur) vighal od a 
»! diew of! .oiie ABE, I tm shiadal et to pelea le of anhinne’s aff raged 
hits wenieees . 4c ieghochte a W abin 2d) yous een. ool) edt = pevenl tae 
veri ht onl? olin inde ef5 ke wuetpeirny inp berte ivigeicl Oe bccn esdmniey oat haa 
yt ES saben enor iin Bcd tne Jost Ge decks od Ciw-arod sarennlinadete oft hb 
Hay wil ipneiet a ynidlont Yd Leywerecgetti od Ridley yara pW ald Yo Pyar] alfT 
ieineie inh Od) TOR o: al att abing Adee Uf od), to dame Opie orien avis Plt r 
dare wel walurey 7h) bond Beta.” 78 
iat park bat (lerept pari mers oe tats wa} vt al uoitaden bd le pulieesres Ji OAT 
hue Oot he yawrmlirg # 
jdong ak pers cove alt dine dolteded od} to qolley add nl greed at vow out a ie 
. inetd ouaieva ylurres ties euscareatrital ue Docs mpyad tae vals atin Mitre on & 4a00 ie. ee 
buigir prey bi peels. Gas cman td stereredin Ilcni iaiw ioalowkd Youur al alle aid" To) 
aitieneviy dtd eotGd @) yieasnodn & tite OT dont snotebana at sway awed has 
inary bromod eelt: badonites dul yese debe jolie AUTRE nid gan jus od wove ahi To 
hers ee Ow off ce coer, evigodl of Nad SOE OTT Haaltity-ed iby allied ui Ti, > oe 
cil) Vaud didadrus a 31. .abe dito oft: ao nolirmvia ont ach MoU Om Ovi BHAI 
duit) riod oe! otoligr 4 VO yodnagip. & Ts, ihot'« boner belnerih od yal wer 
Ashi inawces aodziul ole por Tie pelt aed js Ho ma ad Of quay leuko bye 
«me off alin Sui ceaieiealb ties ch see evtins ging Fann wal OS 


NOOR woe Nee 


rs 


fossil 


Sct OA A AS Na 


‘ 
4 
a 
4 
q 
i 
1 
/ 
| 
i 
{ 


346 


bankments will be about threo feet, except at the crossing of three streams, where 
they will range from 1: to 25 feet. 

Betweon the 1,276th mile and the last crossing of the Lobstick near the 1,301st 
mile, the country is undulating, rising in high ridges to the south of the line, which 
still keeps in the valley of tho Lobstick. 

Several largo streams cross tho line flowing into tho Lobstick, and into Chip 
Take, requiring embankments ranging from ten to twonty-five feet for short dis- 
tances; tho remainder of tho work is light, cuttings and ombankments about threo 
feot. 

Tho last crossing of tho Lobstick is thirty-five feet high to formation level and 
will require a water way of cighty feet. 

From the Lobstick the line ascends rapidly to overcome the water-shed between 
the Rivers Pembina and McLeod—at 1,3033 miles. The work is not heavy, and will 
probably average five fect in cuttings and embankments. Several other lines were 
survoyed over this divide in the endeavour to got a more direct line ; the located line 
is the most favourable as far as known. 

_ On crossing this water-shed the line immediately descends to Moose River, a 
branch of the McLeod—at the 1,308th mile. The work on this portion is light and 
will probably be under five fect for cuttings and embankments. 

Tho crossing of Moose River is heavy, being fifty feet high to formation level— 
the embankments and cuttings on both sides will average about thirty feet for a dis- 
tance of 2,000 fect. 

On the remainder of the line to Root River, at 1,310} miles, the work is light, 
cuttings and embankments about five feet. , 

The crossing of Root River is 20 feet high, with a water-way of 40 feet. The 
line then follows the valley of Root River, and of a small stream flowing into the 
same, leaving the line surveyed in 1873 a considerable distance to the north. This 
portion up to the 1,316th mile is light—the cuttings and embankments will average 
about three feet. 

Between this point and the crossing of Wolf River, the country is very marshy 
--the work is moderately heavy, and will average about cight feet for cuttings and 
embankments. 

The crossing of Wolf River, at the 1,321st mile is 33 fect high, and will require 
a waterway of 100 fect. 

The ground ascends rapidly for two miles west of Wolf River, and is of a wet, 
marshy character ; the embankments and cuttings are moderately heavy, and will 
avorage about five fect. 

Krom the 1,323rd mile to Beaver Creek the country is wet and marshy in places ; 
the work is light, probably from 3 to 5 feet embankments. The valley of Beaver 
Creek is 45 fect deep below formation level, and about 600 feet wide; the stream will 
require a water-way of 80 feet. 

Botweon Beaver Creek and the 1,320th mile the country is more undulating 
and less marshy; the work on this part is moderately heavy, averaging about cight 
feet for cuttings and embankments. 

At the 1,320th mile a deep valley is passed, requiring an embankment 30 fect 
high for 1,200 feet. 

Between this point and the 1,333rd mile the work is light, and will averago 
about five feet for embankments and cuttings. 

There is a deep coolé near the 1,333rd mile which will require an embankment 
75 fect high and 300 fect long, with an allowance for waterway of 80 feet. 

Tho line now approaches the McLcod, the banks of which are high and bold. 

From the coolé above-mentioned to 1,336} miles, near the crossing, the work is 
heavy, and will probably averago about 10 fect for cuttings and embankments. 


River McLeod to summit east of Liver Athabaska. 


Mr. Ivucas made a trial survey of this part, and a projected location has beon 
marked on tho plans, not very far removed from the trial line. 
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The crossing of the McLeod is 75. fect high from the bottom of the river to 
formation level, requiring a waterway of 300 feet. The embankments on both sides 
are heavy, averaging 30 feet deep for 2,000 feet. The line here joins the survey of 
1873, and runs parallel with it for some miles, when it again leaves it as it returns to 
the valloy of the McLeod over the Grand Portage. 

Irom this point to the 1,338th mile the work is moderately heavy, and will 
average 15 fect for cuttings and embankments. The line follows close to the waters 
of Medicine Lodge Creek, which it will be necessary to divert for a short distance, 

Between the 1,338th and 1,344th miles the work will be light and the ground, 
dry, the cuttings and embankments will average about threo feet. 

The crossing of Medicine Lodge Creek is about 20 feet high, with a waterway 
of 60 feet. The embankment on both sides is about 20 fect high, and 3,000 feet long. 

The line here leaves the valley of the Medicine Lodge, and strikes across the 
country towards the watershed between the McLeod and Athabasca. 

From 1,344} miles, for three miles, the woric is light, averaging about three foot 


for cuttings and embankments. 


Near the 1,348th mile the line crosses a deep valley, requiring an embankment 
35 feet high and 1,500 long. Between this point and 1,353 miles, the line passes 
over a ridge and again descends to a stream at the above distance. The work on this 
vortion is light, probably from three to five feet for cuttings and embankments, 

he character of the ground is wet and marshy. 

The work for 14 miles west of this stream is moderately heavy, avoraging from 
five to ten feet for cuttings and embankments. 

From 1,354} milos to the watershed between the McLeod and Athabasca at 1,357 
miles, the work is light, about three feet for cuttings embankments, except one 
embankment in the 1,356th mile, which is 15 fect deop for 1,500 feet. 

From this watershed to a,large stream running into the Athabasca at 1,359 miles 
the averago of cuttings and embankments will be about five feet. 

The crossing of this stream is about 25 fect high, with a waterway of 80 fect. 

From this stream for about a mile west, the cuttings and embankments will 
average about five feet. The ground here becomes wet and swampy. 

Between the 1,360th and 1,362nd miles the country is swampy, and the work 
light, not execeding three fect for embankments. 

The lino then ascends rapidly till it reaches the highest ground, over which the 
line passes, east of the Yellow Head summit, at tho 1,364th mile. It hero traverses 
a narrow valley with high hills on each side. The work on this part is light, and 
will not exceed five feet for cuttings and embankments. 

The descent from this point into the valley of the Athabasca is rapid for some 
miles. Tho junction with Mr. Ruttan’s line was made near the 1,367th mile. The 
work on this part desconding from the summit, is moderately light, from five to eight 


feet for cuttings and embankments, except a cutting at the 1,366th milo, which is 


20 feet deep for 1,000 feet. This cutting cannot well be avoided, as there is a bold 
bluff point running out a considerable distance into the valley, which must be crossed, 
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After completing this survey, Mr. Lucas made some surveys in the vicinity of 
the Four Blackfoot Hills, as above mentioned, 


Summit Hast of River Athabasca to River Mountain Assiniboine. 


Mr. Ruttan, with Division Ii, commenced work in the Athabasca Valley on 
15th June. The trial survey between the 1,367th and the 1,433rd mile, near the 
mouth of the Myette, was completed on the 9th August, and the location survey 
between the Mountain Assiniboine, and the Henry House on the 28th August. 

Commencing on the 1,367th mile the line continues to descend into the valley 
of the Athabasea. 

For the first two miles the work is modorately heavy, and will average about 
eight feet for cuttings and embankments, besides the crossings of a large stream near 
the 1,368th mile, the bottom of which is 75 feet below formation level. It will require 
a water-way of 40 fect. 

From the 1,369th to the 1,372nd mile the line is on side hill and the work heavy: 
it will probably average eight feet for cuttings and 25 feet for embankments. A stream 
is crossed in the 1,372nd mile, whose bed is 75 feet below formation level, requiring a 
water-way of 20 feet. 

Between the 1,372ad and the 1,374th miles, the line continues to descend along 
side hill ground. The cuttings and embankments will average cight feet. A large 
stream is Crossed in a deep coolé, near the 1,373rd mile, 85 feet from bed to forma- 
tion level. It requires a waterway of 30 feet. 

The country becomes more even between the 1,374th and the 1,378th miles, and 
the work is light, about five fect for cuttings and embankments. A stream is crossed 
near the 1,374th mile, requiring a waterway of 30 feet, and Sandstone Creek near the 
1378th mile, waterway 20 feet. There is about half a mile of side hill work to the 
cast of Sandstone Creck. The line follows a very even terrace between the hills and 
the river from the 1,378th to the 1,385th miles, with light work varying from three 
to five feet for cuttings and embankments. 

Coal Creek, a considerable stream, passes under ground in the 1,382nd mile, and 
appears again some distance below the lino. 

ILardisty Creek is crossed in the 1,383rd mile, it will require a waterway of 100 
feet, and is 20 fect from bed to formation level, 

For the next mile and a half the line is partly on side hill; the work is light 
and will average about five feet for cuttings and embankments. 

The work on each side of Prairie River, with the line as at present projected, is 
very heavy between 1,3864 and 1,387 miles, averaging for embankments about 30 fect 
and for cuttings 15 feet. 

The hills to the south of the river are high, bold and abrupt, forming a deep 
crescent with bold points projecting towards the line. The portion to the west of the 
river rises along side hill ground; it is believed a better line can be got by keeping 
to the south, and conforming more closely to theshape of the hills. It will, however, 
be necessary to pass over the high ground east of the 1,387th mile. 

The country continues hilly and rough to the crossing of the Athabasca, in some 
places the valley is narrow and confined. ‘The work is heavy between the 1,389th and 
1,391st miles—embankments about twenty feet, and cuttings about fi.teen fect, 

A large coolé is crossed at the 1390th mile, sixty feet from. bed of stream to 
formation level. 

On the next mile the work is moderately heavy. from five to ten feet. 

From the 1392nd to the crossing of the Athabasca at the 1,396th mile the line is 
generally along side hill, and the work heavy, from ten to twenty feet. 

The line crosses the Athabasca at an angle of 62 degrees, and will require an 
opening of 600 feet in this direction. The height from bed of river to formation level 
is 50 fect. This is the narrowest crossing of the Athabasca. 

Froeman’s Creek, a large stream, empties into the river near the crossing, and can 
be diverted along the north of tho railway. 
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From the crossing of the Athabasca to 1,397 miles the ground is hilly and the 
work heavy, averaging about 15 feet for cuttings and embankments. 

For tho next six miles tho line follows along the foot of the Bulrush Mountains 
along the western shore of Lac Brulé to Bulrush Point at 1,4035 miles. The work 
along this portion is moderately heavy, averaging about five feet for cuttings, and 
twenty fect for embankments. There is a large stream at the 1,403rd mile which 
will need attention, and which requires water way of 80 fect. 

It is proposed to have two tunnels in the Bulrush Points, one 1,600 feot long and 
the other 350 feet. The third point will be an open cutting about 50 fect by 200 feet. 
The bays of the river between the points to be made up of the rock from the tunnels 
and cutting. 

Betwoen Bulrush Point and 1,407 miles the embankment is heavy; kept high as 
the Athabaska at this point is liable to riso to a considerablo height. The embank- 
ments will average about cight fect. The cutting is very light and the filling will be 
made up from side borrowing. 

From the 1,407th mile to tho crossing of the Mountain Assiniboine the line passes 
through low marshy flats, on which the work is light, ranning from three to five feet. 

An elbow ina sido channel, which causes aserious deflection in the line, is passed 
near the 1,408th mile. Another side channel is crossed twice near the 1,409th and 
1,410th mile. This channel can be diverted, and the material used for embankment, 


River Mountain Assiniboine to River Myette. 


The line from the Assiniboine to the Henry House has been located, but it would be 
well to throw the line at the crossing of the Assiniboine, say,one halfa mile to the north, 
as shown on plans and profiles, so as to get a safer crossing, where the stream issues 
from the rocks. Below that point the stream spreads very much over the ground in 
high water, even in the direction of the line to the east, so that ordinary embank- 
ments would not be safe. This proposed crossing will require a waterway of 700 
feet, and about 20 feet from bed of stream to grade. 

From the Assiniboine to the 1,4144 mile the work is moderately heavy, and will 
average about eight feet for embankments and cuttings. 

The line then passes over a high point, through which it is proposed to make a 
tunnel 250 feet long, with open cuttings at the ends. From this point. the lino 
descends a long side hill, till Jasper Lake is reached, 1,416 miles. This part will be 
heavy and will average 20 feet for cuttings and embankments. There will probably 
be rock in the lower part of these cuttings. One of the cuttings is 50 feet deep and 
300 feet long. 

The line follows the shore of Jasper Lake from the 1,414th to the 1,419th mile ; 
it passes over several points of rock running into tho lake, in one of which, near 
the 1,419th mile it is proposed to make a tunnel 225 feet long. The embankments 
on this portion will run from 10 to 15 feet, and the cuttings about 15 feet. 

Between the 1,419th and the 1,421st miles the work is light, about five feet for 
cuttings and fillings. 

White Moose Creek is crossed near the 1,421st mile, and it is proposed to divert 
it to a 30 feet structure to the west. It will be necessary to protect the diversion 
for about 600 feet, 

On the next mile the work is moderately heavy, cuttings and embankment from 
eight to fifteen feet. 

From 1,422 to 1,425 miles the work is light, averaging from three to flvo fect 
embankments. Snaring River is crossed in the 1,425th mile. This is a rapid, dangerous 
torrent; great care will be required in the construction of the bridge, and in protecting 
tho banks of the stream for some distance to the west, It would have been better to 
have crossed tho river whore it issues from the rocks, but the ground is there too 
high, as compared with the approaches on each side, The line would also be 
lengthened by doing so, 
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Work on the next mile is heavy; embankments from eight to 20 feot, and cuttings 
about 10 feet. Several streams are to be diverted to a structure of 40 fect opening, 

The work is light between 1,426 and 1, 129) miles, averaging from three to 10 feet, 
A stream requiring a 20 feet Opening is crossed at 1,428 miles, 30 fect from bed to 
formation level. 

On the next mile the work is moderately heavy, cutting 15 feet and embankment 
20 feet. The line approaches close to the Athabasca River at this embankment. 

From 14203 to 1432 miles, the work is light, about five feet for cuttings and 
embankments, There aro two places where the line will require a small amount of 
protection, where it approaches the river, near the Athabasca Depot. 

The last mile to the end of the location Survey (at 1,433 miles) is moderately 
heavy, and may involve some rock excavation. Tho cuttings and embankments will 
average about 10 fect. 


Alignment. 
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Having finished this survey Mr. Ruttan and party returned eastward, und com- 
pleted the location of tho line between the Saskatchewan and Pembina as above 
described, 


River Myette to summit Yellow Head Pass, - 


A trial survey of this portion was made in 1872-73. The projected location is 
close to the trial line, and is based upon it, and upon further exploration made by me 
in 1876, 

Commencing at the 1,433rd mile the line which is now in the Athabasca Valley 
near the river, begins to ascend, for the purpose of passing over a point of land, which 
runs out to the junction of the Myette and Athabasca. It then follows up the Myette, 
or Caledonia valloy, to the summit. 

On the first mile the work is light, and will average from three to five feot for 
cuttings and embankments. 

On the second mile the ascent is more rapid, and is along side hill ; the work will 
average about five foet for cuttings and 15 feet for embankments. 

From the 1,435th to the 1,437th mile the work is moderately heavy, about 10 feet 
for cuttings and embankments. ‘Phere will be rock excavation in passing over the 
numerous spurs of the hills, along the base of which tho line runs. } 

On the next three miles the work is light, probably about five feet for cuttings 
and embankments. 

The Myette is crossed in the 1,440th milo; it will require a waterway of 200 feet. 

The waters of the Myette can be diverted into British Columbia at the summit, 
and a large amount of heavy work suved in the valley of the Myette. Thero aro 
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still some large streams flowing into tho Myette to the east of the summit, and it is 
necessary to keep the waterway large for those mountain streams, even when the 
Myetto is diverted, 

The work on tho 1,441st milo is light, from threo to five feet embankments, 

On the next 24 miles the valley ascends rapidly, and the work on the line will 
bo heavy, onvolving embankments averaging about 13 feet, and rock cuttings on 
steep sido hill. The embankments will be made up principally from side borrowing. 

A large rapid stream is crossed at the 1,443rd mile, which will require a water- 
way of 100 feet. 

Between 1,443} and 1,451 miles, the work is light, from three to five foot for 
cuttings and embankments, 

The Myetto River is crossed again near the 1,447th mile, and will require a 
waterway of 80 fect. 

Glen’s Brook, at 1,449 miles, should have a waterway of 60 feet. There are two 
small points of rock to be cut through in this distance. "Tho soil of the valley of the 


Myette is generally soft and marshy, and will probably require attention in somo 


pies before the embankment is commenced. Very much of this is caused by 
caver dams, which are numerous here. The side drains of the railway will have 
the effect of lowering the water on the flats. 

From 1,451 to 1,452} miles, at the summit of the Yellow Head Pass, the work 
is moderately heavy along side hill, averaging about eight feet for cuttings and 
embankments. There will be some rock excavation on the side hill. The Myette is 
crossed again close to the summit, but it is proposed to divert it into British Columbia, 
which can be effected by deepening an old channel in that direction, and building a 
dam of crib wharfing a short distance up the stream. 
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Building Materials, 


Between Edmonton and tho summit the kind of timber that most generally pre- 
vails is spruce, It is found in large quantitics in almost all parts of this country, 
sound and of good size, from eight {o thirty inches. 

There is also a large quantity of tamarac in the marshes, running from six to 
twelve inches. Pitch pine is abundant, but it is very inferior in quality for timber. 

I have seen no white or red pine between the Lake of the Woods and the sum. 
mit, except three small trees of red pine near Marsh Lake, on the Athabasca. 

Poplar is very plentiful in all parts of the country. There is somo very largo 
about White Lake, and in some other valleys. It decreases in gizo as the mountains 
are a Lg ype 

Birch is only found in small quantitios, on banks of lakes and rivers. [am not 
aware that Uhoro is any oalc in the country. 

Almost all the rock’ found in situ cast of the Rocky Mountains on this section 
is composed of sandstono. ‘hat in the valloy of tho Saskatchowan is soft as fur as 
known, but would probably improve in tho quarry. In the valleys of the McLeod 
and Athabasca it is harder and well suited for building purposes. 
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Limestone boulders are found in abundance in all tho rivers, which would fur- 
nish large quantities of lime, 

The most eastern ranges of the Rocky Mountains are very largely composed of 
limestone. 

In tho valley of the Myette gneissoid rocks appear, alternating with slate and 
coarso sundstone. 

Coal is found in large veins in all the river valleys to the cast of tho Rocky 
Mountains as far as Edmonton, and it is reported to exist in the Mountain Assiniboine, 
but of this L have no positive knowledge. 

There will not likely be any scarcity of ballast as a very large portion of the 


* 


country is made up of gravel and sand ridges, 


Soil and Capabilities for Settlement. 


The land to the south of Edmonton and extending westward to the Saskatche- 
wan is very good, and well adapted for settlement. It is sufliciently free fromiwoods 
to permit of agricultural operations being commenced at once, and at the same time 
furnishes abundant timber for building purposes, and for fuel. 

From the Saskatchewan to Chip Lake large areas of the country can be success- 
fully cultivated, when cleared, particularly about White Earth and White Lake. 
There are also large prairies in this section. 

From Chip Lake to the summit the soil becomes more clayey and requires 
drainage. No doubt if the land were cleared the soil would become dryer, 

On this section there are several places where good farms can be found, such as 
the valleys of Moose and Root Rivers, the valleys of the MeLeod and Medicine Lodge, 
the Prairies of the Athabasca, the valley of Prairie River, and even the prairie in the 
Myctte, near the summit. 

It is to be regretted that owing to the non-arrival of supplies from the western 
side of the mountains, the survey was left ina less perfect condition than was intended 
by your instructions, It is only right, however, that I should allude to the cir- 
cumstances which conduced to the failure of getting supplies in to the parties. 
Amongst them may be mentioned the highness of the water in the Fraser, which 
delayed the pack trains in British Columbia for several months, and prevented their 
arrival at Athabasca depot till September. Those supplics were ordered to be there, 
and were required in July. 

The lowness of the wator in the Saskatchewan, which only permitted the Hudson's 
Bay Co.’s steamer to make half a trip, namely, from Carlton to Edmonton, thus 
reducing the usual stock of provisions this side of the mountains. 

The failure of the buffalo in the vicinity of Edmonton, which reduced tho usual 
supply of pemican. ; ; 

The failure of the crops about Edmonton, making all provisions scarce, and the 
stoppage of our mails, which prevented the delivery of letters, and kept all partics 
concerned in ignorance of the actual state of affairs. 

The two parties engaged in these surveys underwent a considerable amount of 
hardship in tho winter of 1875-76. First in their journey from Hay Lakes to 
Carleton, and then from Carleton to Edmonton, both in mid-winter. It js fortunate 
that all escaped without casualties of any kind, in journeys of such duration, with 
such scarcity of shelter as exists in the Western plains. 

The difficulties of forwarding supplies to the west of Edmonton were very 
serious, and the transport available was limited, so that many articles not absolutely 
necessary were left behind, thereby causing sickness for want of change in diet. 

All the members of the staff have performed their work ina satisfactory manner, 
and have endeavoured to carry on the work successtully. 

I have the honour to bo, Sir, 
Your obedient sorvant, 
Sanprorp Fiemina, Lsq., TLENRY A. F. MoLEOD. 

ingineer in Chief, ; . 
Canadian Pacific Railway. . 
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APPENDIX Z. 


MEMORANDA RESPECTING THE WINTER CLIMATE OF THE ROCKY MOUNTAINS, BY GEORGE 
A, KEEFER, O©.E. 


A general idea of the character of that portion of the Rocky Mountains extending 
from tho summit of Yellow Head Pass some 200 miles westwards, can be formed from 
tho attached summary of meteorological observations, taken respectively at Téte 
Jaune Cache, lat. 53-04 N., during the winter of 1875-76, and from Mr. Jarvis’ record 
of’ temperature, taken en route during his Smoky River expedition in the winter of 
1874-75; while that of the eastern slope can be judged froma similar summary taken 
from Capt. Pailiser’s report and notes, taken from Edmonton to Jasper House in 
January and February, 1859, and a copy of Mr. Moberly’s Summary of observations, 
taken at Athabasca Dopdt during the winter of 1872-73, published in Mr, Fleming’s 
report of 1874, accompanied by a short report of the ‘General characteristics of 
the winter climate of the Rocky Mountains, more particularly that of Yollow Head 
Pass and its approaches.” (See Appendix P., Mr. Fleming’s report of 1874.) Taken 
conjointly, these observations will aid in giving a correct idea of the winter temper- 
ature of the Mountains. . 

The observations taken at Téte Jaune Cache were at an altitude of 24:25 above 
sea-level, and 50 miles wost of the summit, the extreme clovation of which, in the 
Yellow tead Pass, is 3,734 feet above sea-level. Those of Mr. Jarvis varied from an 
clevation of 1,940 at Fort George, to 5,300 feet at the summit. Those of Capt. 
Palliser and Mr. Moberly, at Athabasca Depot, 3,340 feet above tho same datum, and 
oxtend from January to April, inclusive, in their respective years. 

As will be seen, for the western slope, the winter of 1875 exceeded in severity 
that of 1876, and the difference is not to be aseribed to the effect of altitude, as Mr, 
Jarvis experienced his coldest weather while in the neighbourhood of Fort George, 
or about latitude 54° N., on the 14th of January, when the thermometer registered 
the low temperature of 53° below zero. The lowest point reached at Téte Jaune 
Cache was on the 21st of January, the thermometer registering 40° below zero, this 
month being, in both cases, the coldest experienced, 

While the winter 1874-75 was colder than that of 1875-76, the latter, as far as 
our records extend,exceeded any previous year in the excessive snow-fall, which reached 
an aggregate of 112 inches. The greatest depth at any time remaining on the ground, 
varied from four fect at the summit to five fect at the foot of Moose Lake, at which 
point it was deepor than elsewhere in the valley, and on the 15th of May was still 
lying with a depth of three fect. 

On the lower portion of the river, from three and a half to four feet in depth is 
bout the average, that is in the bottom of the valley; on the upper benches it was 
of course much deeper. This unusual snow-fall apparently extended to the eastern 
slope of the mountains, reaching an average depth of from’ 15 to 18 inches at tho 
Athabasea Depot, while Mr. Moberly’s report for the corresponding months in the 
winter of 1872-73 mentions six inches as the greatest depth at any one time remaining. 
Capt. Palliser mentions a fall of some 22 inches in the Athabasca Valley on the 21st 
January, 1859, about half way between Edmonton and Jasper House, but a later 
record, from February 10th to 16th, taken in the im mediate vicinity of Jasper House, 
would seem to substantiate Mr. Moberley’s experience of tho same locality, there 
being five days of light snow in that time; so that, in the absence of further data, and 
from all the information I could obtain, it is safe to assume that the snow-fall of the 
winter of 1875-76 was extended and exceptionally heavy. It was Owing to this 
cause that tho Athabasca Valley, hitherto considered a safe place for wintering stock,. 
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proved very disastrous to ours, as from the great depth of snow it was impossiblo for 
the animals to obtain sufficient food, and although | have reason to know that every 
effort was made by those in charge, only 20 out of the 45 animals, horses and mules, 
comprising the pack train, remained alive in the spring, and these were so reduced as 
to be anfit for work for some time; out of ten head of cattle sent for Mr. McLeod, four 
died before the rest were killed. This valley is exposed to tho north-easterly winds, 
which are very prevalent during the winter months, and in the sheltored spots the snow 
was too deep tor feed to be reached, hence our heavy loss in stock. On the 26th of 
May they were able to reach the summit and join my division. 

One peculiarity noticeable in the winters in this region is the absence of any 
heavy continuous fall of snow, such as is often experienced in Central and Lower 
Canada, followed by an interval of fine weather. Ifere, there is a constant succession 
of light falls, rarely exceeding five inches in depth at one time, and the absence, at 
‘ny time, of a crust on the snow, making snow shoveling at all times, except on the 
rivers, heavy work. The excessive cold absorbing all moisture leaves the snow of a 
salt-like consistency, and it is only late in March and very carly in tho day that it is 
compact cnough to bear, 

Mho country being heavily timbored, the snow is not disturbed by the wind, but 
lios at a uniform dopth, and T tracy it will only bo on the more exposed portion, or 
on the platoau furthor wost, that any oxtont of snow sheds will bo roquired, In the 
immediate vicinity of the glacier streams or mountain torrent there aro unmistako- 
ablo indications of snow-slides or avalanches, and the debris of rocks, earth, and trees 
is piled, in many cases, to a height of sixty feet, with the torrent directly on the sum- 
mit, forming an ugly obstacle to railway construction, and one that can only be 
overcome either by tunnelling, or by some structure allowing any future slide to pass 
over the road, as from the evidences of the irresistible force exerted by this immense 
moving mass, there is but little room left for doubt that the structure has yet to be 
devised that would stand for a moment before it—fortunately they are at an eleva- 
tion that admits of either of the means mentioned being adopted. 

The river after becoming filled with floating ice and being impracticable for canocs, 
for a week previous, closed on the 19th November, opposite our quarters, and crossing 
was safe on the following day, and remained so until the middle of April. At any 
time during the winter great caution is necessary whon travelling on the snow, as at 
most of the bends the strong currents will have rendered the ice unsafe and the danger 
is concealed by the snow. 

The principal tributaries to the River Fraser above this point are the numerous 
large glacier streams that discharge at frequent intervals into the main river, the 
water of which is always at a low temperature, averaging about 43°, rising and 
becoming turbid towards evening, from the action of the sun on the glaciers. Streams 
casily crossed and fordable in the morning become by evening formidable and difficult 
from the same cause. 

The water in the Fraser and its branches in the spring of 1876, owing to tho 
large amount of snow, followed by the heavy spring rains, was as is generally known, 
higher than it has been for years, but at this point its height was not so perceptible, 
being nearer the head waters. It reached its highest point on the 23rd June, some 10 
feet above its lowest stage, which was on the 18th April. This excessive flood was, I 
believe, general throughout British Columbia, and on the lower portion of the Fraser 
the waggon road was submerged, bridges carried away and all traffic seriously impeded, 
while on the Nortt Thompson, our supply trains and mails from Kamloops were 
delayed from the same cause, only reaching the Cache by the ond of July, being two 
months on the journey which, under favourable circumstances, would have been 
accomplished in about twelve days. 7. 

The weather on tho western slope during the working season is such as I suppose 
may be expected at this altitude and in a mountainous district being excessively 
broken and uncertain, Rain predominates, taking the place of snow in winter, and 
in constantly recurring showors on an average of nearly four days in tho seven, 
making bush work very disagreeable, and I fancy more personal discomfort 
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is experienced from this causo in this locality than elsewhere. The finest part of the 
year is in the early fail, or for the months of September and October when the frosts 
set in and when there is some respite from the very broken weather of the preceding 
five months. This term of fine weather is, however, uncertain, and is sometimes of 
short duration. In the immediate neighbourhood of Téte Jaune Cache, where jt is 
open to the southerly and south-easterly winds from the valley of the Columbia, open 
weather continues Jonger than elsewhere, and the snow disappears much earlier. 
Severe frosts at night are felt here in common with other localities in the neighbour- 
hood, beginning early and extending late into the summer, Water froze in my tent 
on the 29th of August at this point, and night frosts were common in Juno; so that 
out of the twelve months I fancy two and even Jess would be all that could be relied on 
as exempt from night frosts, and, consequently, but few cereals could be raised in 
this locality; but the amount of arable land in the valley of the Fraser is so small 
that it is hardly likely ever to be taken into consideration. The wide and 
open valley of the Cranberry opposite the Cache contains a considerable area of dry 
sandy benches where some of the hardiest. vegetables could be raised, but I can hardly 
consider it will ever be utilized to any great extent on account of the extreme 
uncertainty of the climate and severity of the carly frosts, 

The foregoing remarks, when applied to the valley of the Fraser from the 
summit west, are the result of a personal experience of some fifteen months, beginning 
in July, 1875, and ending in October, 1876, as well as the experience of those who 
were in the same locality in the summer of 1874, those on the eastern slope, from 
the report of my packer who wintered in Athabasca Depdét, and from Mr. Moberley’s 
and Captain Palliser’s reports of 1873 and 1859 respectively. I need searcely add 
that the usual Canadian pests, black flies and mosquitoes, exist in this region, and 
are both numerous and troublesome ; but the evenings are always cool, and give a 
rospite without which life here would be unbearable. 


GEORGE A. KEEFER, 
Engineer in Charge, 


Division M., C. P. R. 
Ottawa, April, 1877. : 
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Summary of Meteorological Observations taken in tho Roeky Mountain District, 
from January, 1859, to April, 1876, 


AT TETE JAUNE CACHE.—LAT. 53° 04’ N, 
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1876. 
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ON SMOKY RIVER EXPEDITION.—LAT. 54° N. 
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CAPT. PALLISER’S EXPEDITION—EDMONTON TO JASPER. 
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APPENDIX Z. (A) 


PROGRESS REPORT ON SURVEYS CARRIED ON DURING THE YEAR 1876, ny 
MARCUS SMITH, 


Orrawa, 20th April, 1877, 


i Sir,—I have the honour to Report on the progress of the Surveys for the 
Canadian Pacific Railway during the year 1876. 


Western or Mountain Region. 


The surveys projected for the season, were :— 

I. The completion of the trial location from Tete Jaune Cache, to the 
neighbourhood of Fort George. 

A re-survey and location of the line through the heart of the Cascade 
Mountains by the valley of the ITomathco, following the East branch, 
hese two Surveys were necessary to complete the trial location of the line (No. 
6 of former Re orts) from the Yellowhead Pass, in the Rocky Mountains, to 
Waddington Bhroun at the head of Bute Inlet, 

3. A trial location Survey of the line (No. 8 of former Reports) from Kamsquot 
Bay, in Dean Channel, through the Cascade Mountains by the Kamsquot or Salmon 
River, a distance of about 52 miles ; and an exploratory survey, in continuation of 
this line, by the Rivers Nechacoh and Stewart, to the mouths of the Chilacoh, about 
15 miles west of Fort George, where it joins the line No. 6, referred to in Sections 
1 and 2, 

4. An exploratory instrumental Survey of a proposed "deviation of a portion of 
the line No. 8, as surveyed the previous year, between the valleys of the Chilacoh 
and Blackwater, 

To carry out these Surveys, two parties were engaged between the Yellowhead 
Pass and Fort George during the previous season ; they passed the winter of 1875-6 
in camp, making exploratory Surveys; one party, with Mr. George A. Keefer in 
i * charge, had their winter quarters at Téte Jauno Cache, and the other, under Mr, H. 
| P. Bell, wintered in the neighbourhood of Fort George. These two parties continued 
the location of the line during the season of 1876, 

The Engineering Staff for three Divisions, under the charge of Messrs. C. If. 
Gamsby, J. T, Jonnings and D, MacMillan, were appointed in Ottawa, and left on 
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\ the 19th April for Victoria, British Columbia, where they arrived early in May, and 


made up the complement of men required for their respeetive parties, 
Two other parties were organized in Victoria under the charge of Mr. John 
‘ Trutch and Mr. J oseph Hunter, 

As Thad to take the general charge as Acting Engineer-in-Chiof during your 
absence in England, Mr. Tl. J. Cambie Was appointed to superintend the surveying 
Operations in British Columbja, 

| At the close of tho season all the surveys that had been projected were completed, 
together with a trial survey between Lytton and Fort Yale, about 53 miles, on the 
most difficult portion of the valley of the Fraser, 


I Also some explorations were made on the east side of the Cascade Mountains, 
near the sources of' the River N echacoh and Lake Francois. For a report of these 
Operations, seo Appendix K, 


:) T have already given you a description of the engineering features of the several 


lines embraced in the above surveys, designated as Routes No, 2, 6 and 8, in former 
reports (see Appendix T), 
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Central or Prairie Region. 


A location survey from Selkirk (Red River) to Livingstone, 271 miles, was 
completed in 1875, and in 1876 exploratory Surveys were continued from that point 
westward by two parties, with Mr. D, B. R° Lucas and Mr, H. N, Ruttan in charge, 
under the general direction of Mr. IH. A. F. MacLeod. They remained out, al] the 
winter of 1875-6, and by the close of last season thoy had joinod their surveys with 
those carried on from the Pacific coast through the Yellow Hoad Pass. <A full descrip- 
tion of the operations of these parties is given by Mr. MacTeod (see Appendix Y). 


Eastern or Woodland Region. 


The line from Fort William, Lake Superior, to English River, 113 miles, had 
been proviously located, and part of it put under contract for construction, 

Four Survey parties were organized, under the charge of Messrs. W. A. Austin, 
A, Brunel, IH, [. Mortimer and i. G. Garden, to continue the location of the line from 
English River to Keewatin, at the outlet of the Lake of the Woods, a distance of 183 
miles. These parties were under the general direction of Mr. S. Hazlewood, as Dis- 
re Engineer. They commenced operations at the opening of the navigation of 
tho lakes, 

The line thence to Selkirk (Red River) had been previously located, and part of 
it put under contract for construction, 

t was arranged to make an exploration of the country from a point on French 
Rivor, where it could be bridged, north-westward on a lino as dj rect as practicable to 
the north shore of Lake Superior, near the mouth of the River Pie. 

his was put into three divisions; Mr, 'T. Ridout was placed in charge of 
the eastern division, Mr. Charles Horetzky of the central, and Mr. J. L. P, O’Hanly 
of the western division, 

A survey had been previously made from this point wostward, along the shore 
of Lake Superior and Nepigon Bay, to the River Nepigon, and Mr. L. G. Bell was in- 
structed to make an exploration from that point westward by Dog Lake to a point 
on the line under construction, from Fort William westward. 

A party was organized under the charge of Mr. H. D. Lumsden to make a trial 
location survey from Contin’s Bay on French River, about twenty miles from its 
mouth, to Lac Amable-du-Fond, the proposed eastern terminus of the Canadian 
Pacific Rai lway. 

I accompanied this party from Toronto, and at Collingwood found my assistant 
Mr. T. R. Burpe waiting for me with the Indians whom he had engaged as canoemen 
for an exploration which I proposed to make of the country around Lake Nipissing, 
and thence westward to the Spanish River on the north of Lake Huron. 

We reached the mouth ofthe French River on the evening of the 27th of July, 
on the steamor “ Silver Spray,” and disembarking our stores and camp equipage we 
took quarters in the house erected by the Hon. A. B. Foster, the contractor for the 
Georgian Bay branch. Tn two days more we reached Con tin’s Bay, and camped near 
the point where it was proposed to commence tho survey, 

Mr. Lumsden and myself took a canoe, and went up to the head of the Bay, 
about six miles, where the Pickerel River comes in, and whore the line of the pro- 
posed survey again touches the bay, after having diverged to a considerable dis- 
tance from it. I think it very probable that this may prove the best place for. 
the terminus of the Georgian Bay branch, or for the depét on French River, if the 
main line should pass through this point, as the bay is wide, giving room for 
vessels to swing,”and: tho water is deep, except on a sand bar about 2,000 feot in 
longth, on which it is only about ten feet in depth. Should this require to be 
dredved. T think the expense would be small compared to that of constructing a 
railway six or seven miles in length, over rathor rough ground, 

I therefore directed Mr, Lumsden to run a trial line westward from this point, - 
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across the sevoral branches ot the French River to ascertain approximately tho 
bridging that would be required, and to get a profile of the country adjoining. 


On tho: Ist August, Mr. Lumsden’s party commenced the survey, and [ pro- | 


ceeded up the French River with two canoes and five men; on the third day wo 
reached Lake Ni pissing and crossed over to the Hudson’s Bay Company’s Post, on the 
north side of the lake about a mile up the Sturgeon River, 

Here we spent a day maturing our plans. We purchased a large sized canoe, 
engaged another Indian to complete her crew, and sent back the two smallor canoes 
to Mr, Lumsden’s camp, We then made the circuit of Lake Nipissing from tho 
mouth of the Sturgeon eee to the entrance of the western arm or bay on the south 
side of the lake, which we did not follow up, but. crossed over to the ILudson’s Bay 
Company’s post, where wo had left our stores. This occupied four days, as we wero 
delayed the greater part of one day by high winds, which made the lake too rough 
for canoe navigation, 

The French River ig really a chain of lakes, stretching between Lake Nipissing 
and the Georgian Bay. These aro separated by clusters of islands into numerous 
channels and cross arms, and connected by a series of falls and short rapids, forming 
80 Many steps or portages between strotchos of still water moxt favourablo for nayi- 
gation. On the south branch, by which wo travelled, thoro aro eight or nino of those 
portagos, the longest of which is about 1,500 fot, ab tho first fall from Lake Nipis- 
sing, called “Tho Chaudidre.” Below this, there is a rather strong current for about 
it milo; and there is another current at the “ Petite Dalles,” about a mile and a half 
from the Georgian Bay. 

Nearly all the country immediately adjoining the river ig composed of gneissoid 
rock. We saw scarecly any soil until we reached Contin’s Bay, where there aro 
probably 200 to 300 acros of good soil—a sandy loam—part of which is cultivated by 
the Indians, who raise very good corn, potatoes and other vegetables; they also 
make large quantities of sugar from the maple growing on this iand, 

In the neighbourhood of the Chaudidre there is some good land, of sandy loam, 
covered with sugar maple and other hai dwoods, interspersed with pine and spruce, 

The timber on the river Senerally consists of pine, balsam, birch, cedar, spruce, 
and tamarac, the proportion of these varying in different localities, A considerable 
extent of the country has been burned, and large quantities of valuable timber 
destroyed, Away from the river there are basins and narrow valleys between tho 
ridges of rock, consisting of a stiff clay soil, 

At the mouths of the Rivers Sturgeon and Beuve, on the north shore of Lake 
Nipissing, near the west end, there are extensive flats of good land. Following the 
shore castward, the land is low and favourable for railway construction, A large 
portion of this is an Indian teservation, on which there is an Indian village; a 
French trader has a g00d house on Duke's Point, After passing this point the shore 
recedes northward near to the mouth of Silver River; it then takes a course nearly 
West for about eight miles. From this shore a low flat extends several miles to the 
north, and is densely covered with soft maple, mixed with tamarac, birch, cedar 
and ash, 

The shore line then bends to the south-east, and is indented with small bays or 
bights that have been washed out of the alluvial benchos by the waves of the lake. 
These bights run to the foot of a ridge formed of harder matter, extending ina north- 
Westerly and south-easterly direction, and rising to a height of apparently 200 to 300 
feet abovo the level of the lake, 

Wo camped over Sunday on a small farm cultivated by an Indian family, and 
Were dotained there till four p.m. next day by hich Winds, we then ventured out and 
before night set in, reached tho small round bay at the east ond of the Lake and 
‘amped near a farm homestead, tho second we had secon since we loft tho Hudson’s Bay 
Company’s post. 

This bay is so shallow, that rushes crop up above the water; the country 
immediately around it is low but rocky, A depression at the east ond of this appoars 
to afford a feasible lino for a railway to the Ottawa valley, 


- | A 
aut ya A Ps 3 
elo c *4) 
F aut on ion ci. * 
‘ 7 : , or - | ‘ 


7 


ora onoemeiaat vate" 
+ wt - * ‘ / 


suid hotel daswied yalilad 
wren: GOUT obual 
qqunweratl phiqet Pink | 
Soa Gh cal areneegs Pebet i mee 
pean Yo wanner WO LAMY ovens batloward OY datibw ‘ath, alowed shbuneve att 
¥: 1} am ghactt OOBF veel wl arias Wo deities 


one gin mot toh deel? OE 
jande 10) Juarrrns: ganree qquiiers # bi COE ede et Rk very 
selene “emule eal tae" ** onl 2 forte a 7 


singh aber Asie ae 
idaaaberra 0 Daindgyinct Bi gore ott eaten eng fs Sordi ite yeas nit) la ‘ylaao 
rr a a ha holt: Peedoane, or RW How “pe Ylowneny Wee ow Dera 
+ gio Pheatitss RELA ei deidw ta Hays snl Ybwerd la HOG} myn OG 23 Lehi pir ; , 
owt: aut Te ee antic Inga mponntit jeine pons, | paalur cal w | ; f 
‘poe ll wo qeavietg okepouty englt ercerit ange TO wtp Are anit 5. ay 
& Tanciny cake at over eatin oer Va treme react yates ee A 5 
mote iinet vend’ VRANG. TMM aizaos tages Adin er | a 
devthk easton ruclay “apraraTt qttrnsiug var walt wo tale? wT mo Thy 
gariieust seed ie a yoy oti Te coh inogertons , sand, Doe m a 
iohiekt  aiaaainy “Us gikeeh py (nye bre: “‘ehngwl aed ad Yenc ad) A a 
ods ange woulle varie Une antied oem areal sore Bl moti yaw foqoedenls » ye 
jee vale Din 80 pthabesOD 5 a ee 
wo arpeth, baseat | pretreat nde Xk i 4 eft off 1A _, 
edi x vive Ue lnc ie Wed sani) wie Ow adi 1606 soles h i 
aye Bs glean qawiast in son vill Laie wol ov lean ol) briawieag sient ae 
>» Loggaitie ihn 6 owed an ah notes? acted aa wt Bidt To me 
pina yds tAlog nid ying 147 , stot dott wo hay MOOD 
viehee: ofO> B aipied poe? 7. 109 d sow ‘Ww tuo of} ob ed breageeiiriet wolsire . yi 
sit ot piles Deeror hate dah wel & a7ene molt welign Jaye sugda sok Meow YAY 
adben Acikhd Generis siyfor beccheth, wig fee aiw beyievee vioneall e aap SF ED a 
on eyes Tides Ave hatemhod al Da Jeane hice aj! sland and) nasil wink war | i 
adil WG To eovert wid Ud eoine ajentls ond To 06 hedeure ovoad 078 suit ote 
| siviait ‘Yo boewrot og bre. i Sev seed weld a) 1004 shvbyht ae ts 
fina Yue 


Hevea ape RAT Gola pa baceat 
(a oh grinet bee potion ib pr et 
. . chal wild to Jowal pile oven dank 


OR ee oye na innervarggya Te dotyghas 
ee a eyolsea parr Hira A tnt yarn vO ley ce OF ne 
ig ward Hit oncla Lonlaleb OW” 


ere viasa 9 patie 
geulnya DOE ale eke later 

pare it 
: giaxed) Maen Pia 


aim We woods diet oi 


r 


i. 


lee ‘ 7 bgals 

turd dave DORUUNAST Had? OFt eRPr™ auld ‘gl (eh tana a) 

hoe wid edb Wo ont tie Hite Ye Gane ile old don jth, don higie o ae 
rand uetralt eco Ber 


seal, jaalieshdd 008 tak ov eats racine Loo ai Peeeean BBP RRP IRPIST 
‘ i in vr owe 
woltsala 0 @ 


grnived a) | oT eta eicda qu ‘gate andeam detbs *, . a) 
svacegqe Kidd Po haw Sec ud Ae semmnriqans A. elon bad wal vi 2b Denote yee ed ye 
-: diary moras? od) ob soso) & 30h wll WAS a oa. 


} 7 
7 1 , 
(et Ae 


/ ’ a 


nS 


i 


> 


7 at 7) 
torre aie fa Pay 2 8 oe 
: Ae >. x 314,04 - ts ni 
7 ay - i} {2 
oun Wee, Ae ¥ ; 
iP mt i wre © toy < : ea 


Mh ORs ' ) 
‘ » TL a : pe 


yl ae i — ; ; 
n / Ub a ae \ 
 S : 


‘ 


i: 

Vv) rid " i . 
ere tro 
s "i si 


wir © 


y 


360 


Se DS TAP RETR LE Se ES CREB RST Baas Seo 


From this bay, round a projecting point to South River, the country bordering on 
the lake is low and swampy, with rocks protruding. There is some very fine land 
and pine timber in the valley of the South River, in Which" there are a number of 
sottlements. On the south side of the valley the country rises to a considerable 
height. I estimated it roughly as 300 to 400 feet above the level of Lake Nipissing, 
but following the shore of the latter in a north-westerly direction, it falls to within 
100 to 150 feet of the level of the lake. Tt consists, however, chiefly of rocks and 
swamps, along the whole of the south shore of the lake to its western extremity. 

On our return to the Iudson’s Bay Company’s post, we met Mr. Ridout and one of 
his staff. They had found good crossings of the two branches of the French River, 
below the Chaudidre Falls, and were working north westwards by a chain of lakelets 
in ascrics of narrow valleys between rocky ridges, which gave promise of a favourable 
line for the railway, 

On the 10th of August, with two canoes well manned, we started up the River 
Beuve, which falls into the egeshaped bay of Lake Nipissing lying to the west of 
Sturgeon River. This bay is about five miles long and two and a halt wide, and on its 
margin there is very fine land, covered with soft maple, birch, ash and other hardwood. 

We travelled two days up this river, in a genorally north-west direction, and 
mado a distance of about twenty-five miles, to where the river is divided into two 
branches, having traversed in our course a numbor of short portages, at rapids, falls, 
and jams of drift-wood. 

Although this is but a small stream, it is dammed up at intervals by low rocky 
ridges crossing it and forming stretches of dead water like canais, 100 to 150 feet wide 
on the lower portion, but decreasing to sixty fect at the forks. Tho land in tho 
valley of this stream appoars very rich, covered with maple and other hardwoods, 
and there has been a large quantity of good pine on the slopes, which has been nearly 
aul destroyed by fire. 

We intended to go to Lake Nepewasing, out of which the south branch of the 
Beuve flows, and thence to cross, by a portage of three or four miles, to Elbow Lake, 
which discharges into the River Wahnapitaepee; but, above the forks, there was 
nol water enough to float our canoes, and we were reluctantly compelled to return to 
our camp on Lake Nipissing. 

We had the choice of two routes, one up the Sturgeon River, from which, with a 
few very short portages, there is a communication, by a chain of narrow lakes, with 
Lake Wahnapitacpee, out of which the river of the same name flows southward, 
and joins the French River not far from. its mouth, on the Georgian Bay: or, we 
might cross Lake Nipissing, descend the French River, to the mouth of the Wahna- 
pitacpoo, and ascend the latter to any point desired. We took this route, as we had left 
some supplies at the depot on French River, to be forwarded up the Wahnapitaepec. 

On the 16th of August, we passed Mr, Lumsden’s camp, on the trial line west- 
ward across the French River, and the samo evening we reached the depot; next 
day we started up the River Wahnapitaepec, and on the 18th we met Mr. Tupper, 
the purveyor of Mr. Ridout’s party, about five miles south of Salter’s base line. He 
informed us that the party had reached a point within a short distance of the river, 
und had found a very feasible route, but were driven some distance south of the 
direct line by high rocky ridges crossing their course. The same evening, wo 
reached Salter’s line, where we found Mr. Ridout camped, and our supplies stored. 

The Wahnapitaepee is a beautiful river, 150 to 180 fect wide on the lower section, 
and 100 to 160 fect near Elbow Lake, about thirty-five miles up from its mouth, on 
which distance there are thirteen portages, but most of them are short. 

lor the first ten miles the country is very rocky, and the timber has been burned ; 
‘beyond that the land near tho river is low and swampy, up to within five miles of 
Elbow Lake, with occasional low ridges of rock protruding. 

On tho 19th of August we made an excursion up Klbow Lake, which is about 
six miles long, surrounded with rocky ridges rising two or three hundred fect above 
the level of the lake. Returning, we followed the river up five or six miles to tho 
portage between it and Long Lake, where we camped over Sunday, 
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Next morning, we went about three miles up the river, and ascending a hill 300 
feet high, had an extensive view of the surrounding country, which to the north- 
west and east was very rough and broken, with high rocky hills, which would, to 
rome extent, govern the line to he explored for the railway. 

I had now sufficient knowledge of’ the location to enable me to give Mr. Ridout 
definite instructions as to the route westward that offered the best prospect of success, 
and from subsequent observations in passing down Long Lake, I did not anticipate 
any very serious engineering difficulties till reaching the vicinity of Vermilion River, 

On the 21st of August we resumed our journey westward, taking the route b 
the Long, Round and Whitefish Lakes, the Vermilion and Spanish Rivers to Lake 
ILuron. 

The first part of the journey was very tedious, as the waters were low, and the 
sloughs connecting the chain of small lakes, collectively called Long Lake, wero 
nearly dry, so that we had a great many portages to make, and it took us two days 
to reach Whitefish Lake. These are beautiful sheets of water, and as the timber on 
their margins has not been burnt, the freshness and soft, undulating lines of the 
landscape formed an agreeable contrast to the desolate, rocky and burnt country we 
had lately traversed. Wo appeared to be travelling in a basin or plain slight! 
inclined to the south-west, and shut off from Lake Huron by the chain of La Clocho 
hills extending along its north shore. There appears to be very little difference of 
level between Long, Round, Mud and Penage Lakes, which are from 200 to 225 fect 
‘bove the level of Lake Huron. The Whitefish group are 30 to 40 fect higher. 
There is some very fino pine timber around these lakes, with some hemlock and 
patches of maple, birch and other hard woods. 

The Vermilion and Spanish are fine rivers, with a considerable quantity of good 
land and timber on their margins, especially on the latter, from the forks down to 
within three or four miles of Lake Huron. The journey, however, was tedious, as 
there were a great many portages to make, some rather long and rough. Our last 

vortage, the seventy-sixth since we entered French River, was about seven miles 
clow the confluence of the Spanish River and Vermilion, or, as it is sometimes called, 
the Kast or Whitefish branch, Thence, the river 18 navigable by steamboats to Lake 
Huron, about 35 or 40 milos. 

On the 26th of August we reached the mouth of the Spanish River, but it had 
been blowing a gale during the night, which was now increased sO that we could not 
cross to tho island on which Mr. Chatloy’s mills are situated, and where there is a 
post office and wharf, at which the coasting steamers stop. 

When we arrived there, two days after, we found the coasting steam er “ Silver 
Spray” had passed up during the gile, and there were rumours of the other steamer 
—‘Seymour ”—having gone into dock for repairs. So wo took advantage of the 
first calm day, and ran down to Little Current, on Manitoulin Island, intending to 
take the first steamer up from Collingwood to Lake Superior, but we were again 
disappointed as the steamer “ Cumberland” from Collingwood that week went out of 
her usual course, and did not call at Little Current. 

Through these detentions we did not reach Prince Arthur's Landing, Lake 
Superior, till the 10th of September ; fully ten days later than I had ar ‘anged for. 

I inspected the greater portion of the linc under contract (No. 13) from Fort 
William to Sunshine Creek, 32) miles in length, and found the works were being weil 
constructed and advancing towards completion, the grading of 23 miles being finished 
and the balance well in hand. 

The next section is £0 miles in length, extending to English River, 1124 miles 
from Fort William. This was put under contract (No. 25) three months previous to 
my visit. ‘The contract embraced the tracklaying and ballasting on both sections, 
and there were then 14 miles of rails laid from Fort William. Tho grading and 
other works were progressing satisfactorily, 

laving arranged various business with Mr. Lazlowood, the District Engineer, I 
mado preparations for continuing my journey of inspection westward. 

Septomber 14th. —Wo loft Princo Princo Arthur's Landing by the waggon road 
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for Shebandowan, examining some of the railway works on our way in company with 
Mr. MacLennan, the resident Kngineer. At the Shobandowan we found our Indians 
with their canoes, 

Next day wo proceeded by the steam tugs traversing the Lakes Shebandowan, 
Kashaboiwie and Lae de Mille Lacs, (making the two intervening portages with 
horses and waggons.) In the evening, we landed on an island in the last lake, where 
the tug left us. 

The navigation of this lake is extremely intricate, owing to the great number of 
islands with which it is studded, and the very irregular outline of its shore, so that 
on continuing our journey next day with our canoes,we had great difficulty in finding the 
outlet. This is called tne River Seine, which we followed about 20 miles on a generally 
westward course (making seven portages) to a tributary coming in from the north. 

sy this, and a chain of small lakes (with ntmerous portages intervening), we 

crossed the height of Jand ; thenee, by another chain of lakes, we reached Knglish 
River, and examined the located line at the erossing of the same, and for some dis- 
tance on cach side, 

A mile and a half below this point the Obush-ke-gah River, a tortuous, sluggish 
stream, enters English River from the south-west, crossing the railway line between 
the 112th and 113th mile. We followed up this about ten miles, to its source in a 
large lake; thence, our course was by a chain of lakes a few miles to the south of the 
line and generally parallel to it. The portages between these lakes vary froma few 
yards to four miles in length, so that our progress was slow. 

On the third day we reached the Ka-ka-kee River, which flows in a tortuous 
course through a large flat of swampy ground, 

Descending this about twenty miles ina northerly direction, we crossed the 
located line near the 139th mile, where we camped. I then sent a messenger along 
the line westward, who found Mr, Austin’s party about eight miles distant, to which 
point they had located the line, and run a trial survey some miles in advance. Mr, 
Austin came to my camp with the plans and profiles, which I examined, and they 
showed a very good line for so difficult a country, which is not mountainous, but 
intersected with very irregular rocky ridges running generally in a north-oasterly 
direction, almost at right angles to the line of railway. 

The next party, under Mr. Brunel, were supposed to be about twenty miles west 
of Mr. Austin’s party, but working eastward to mect them, I gave such instructions 
as I thought would insure the surveys being joined in time for both parties to get 
back to Lake Superior before the winter set in, j 

We found we could not get further westward on that route by canoc, so on the 
afternoon of the 22nd of September we set out on our return journey, and on the 
third day reached the River Seine. We intended to follow that river down (south- 
westward) to Sturgeon Falls, at the head of an arm at Rainy Lake, but the Indians 
gave bad accounts of the rapids and portages, and as our provisions were getting low 
wo reluctantly had to retrace our course back to Lac des Mille Lacs, on which, how- 
ever, we fortunately had tolerable weather for canocing and reached the Baril portaso 
on the 28th September at noon; crossing this, we paddled down the Baril Lake and 
reached Brulé the same evening. The whole journey by canoe from Lac des Mille 
Taes and return, occupied twelve days, in which we made fifty-two portages, varying 
in length from fifty yards to four miles, ; 

At Brulé we found a steam tug ready to go westward next day, so I sent back 
the Indian crew whom I had engaged at Fort William, and we went on westward on 
the steam tug to the next portage ; we continued to follow the Red River route, but 
as the steam tugs were not running very regularly and did not always make connec- 
tions, we sometimes had to proceed in our canoe, and were frequently delayed by 
high winds which mado the lakes too rough for canoe navigation, Our progress was, 
thorefore, rather slow and tedious, and we only reached Fort Francis on the 4th of 
October. Ilere we were detained two days by a snowstorm which covered the 

rround to a dopth of six to cight inches, and caused some alarm to Mr. Brunel’s party 
who feared that the lakes might got frozen before their survey was completed, 
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ly with The steamboat on the Lake of the Woods was laid up disabled, and the small tug 
Indians used on Rainy River wis away on an arm of the above lake to bring out the parties 
| under Mr. Garden and Mr. Mortimer, who had completed their surveys, so we had to 
dowan, continue oar journey down the Rainy River in canoes. In two days we reached 
8 With | Hungry Tall, an abandoned post of the Hudson's Bay Company within two miles of 
where the Lake of the Woods. Here we were storm-bound for three days; the weather being 
; very cold, when fortunately Capt. Wylie’s steam tug came down the river with a 
ber of cargo for the North-west Angle, so I took passage on her for Mr. Burpé and myself, 
9 that j and sent our Indian erew back to be paid off, 
ng the oJ The storm having abated, we started next day. 11th October, and at the mouth of 
erally the river we met the tug with the surveying parties, who had been six days storm- 
north, bound on an island in the Lake of the Woods. — In two days we reached the Norti- 
), Wo west Angle, where we met Mr. Grant the officer in charge of the transport service on 
nglish the Red River route. Mr. Burpé accompanied him to Winnipeg, and next day I took 
no dis- passage in Capt. Wylie’s tug which had a cargo for Rat Portage; we arrived here on 
‘ ’ the 14th Dolotet 
gsish There I found Mr, Fellowes, Assistant [Engineer on Section 15 encamped, and, 
iiveon ; fo. together, we examined some of the most difficult portions of that Section, 1] gave 
pana - him some instructions respecting the carrying out of the works, and then returned 
of tho with the tug to the North-west Angle; thence, with horses and Waggon, which Mr, 
L few Grant had provided, I travelled to Winnipeg, where [ arrived on the 19th of October. 
In company with Mr Rowan, District Mngincer, we inspected several miles of 
tuous the grading on the Pembina Branch, which is very well executed. Wo then drove 
down to tho main line, and examined the place selected for the crossing of the Red 
| tho py River. and afterwards inspected the works on a considerable portion of Contract No. 
long 14. The grading was nearly finished on the first 33 miles, and the bridges were being 
hich put up. The side and off-take ditches have not only been successful in thoroughly 
Mr. ~ } draining the line of railway, but the portion of the country which was formerly wet 
they is for a considerable distance on each side greatly benefitted. 
but The soil on the margin of the Assiniboine and Red Rivers, and indeed of tho 
erly Wholo country as far as I travelled, is exceedingly rich. 
Having completed all necessary arrangements respecting the surveysand works 
West of construction, I left Winnipeg on the 27th October on the steamer “ Manitoba,” 
ions ( being hor last trip of the season. The weather had been cold for some weeks past, 
ol if but now the Indian Summer had set in, and the trip to Fisher’s Landing, occupying 
three to four days, was delightful. Thence, we travelled by rail homewards, and 
| the reached Ottawa on the 7th of November. 
tho Accompanying this isa synopsis of the reports on the explanations made during 
wth- the past year, on a direct course between a point on French River and the mouth of 
ns the River Pic, Lake Superior. 
low Also, a report on the trial location from Contin’s Bay, French River, to the point 
2v- known as the Eastern Terminus, south of Lake Nipissing. 
‘igo Also, a general description of the engineering features of the line located from 
th Fort William, Lake Superior, to the summit of the Ycllow Head Pass, 
0 
aT Dette 
wcle 
on EXPLORATIONS BETWEEN FRENCH RIVER AND THE MOUTH OF THE RIVER PIC, LAKE 
but SUPERIOR. 
Mrs 
- _ The following is a synopsis of the Reports on explorations made botween French 
AS, Rivor (Lake Huron) and the River Pic, Lake Superior, during the year 1876, 
. Eastern Division 823, miles, Mr. 7’. Ridout in charge. 
ily This.exploration was commenced on the French River at the Rapids du Pin, 


about 40 miles up from the Georgian Bay. Here the main branch of the river is 
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divided by an island having channels on each side of about 100 feot wide, the country 
east and west being high, rocky and broken. Running north-westward on the course 
indicated in the instructions for about two miles, the north branch was met with and 
found to be 900 feet wide with a depth of water of 50 feet. The rough and rocky 
character of the country in this locality, together with the width of the river crossings, 
necessited further examination for a more favourable crossing and lower country, 

The river was accordingly followed up for a distance of 8} miles to the Chaudiere 
Rapids. Ifere the main stream is contracted to a width of 50 feet, and the country 
n both directions is much more easy. 

There was no examination to the eastward made, further than to observe a 
depression along which a line could be constructed with a good approach to the river, 

The line will follow generally in a westerly direction, along the south shore of 
the north branch of Freneh River to the seventh mile, passing through some good 
hard wood land of sandy loam, with frequent points of rock.on this the works will he 
moderate and the gradients easy. At tho 7th mile an arm of the river will be crossed, 
but the waterway at this point does not exceed 50 feet. Then westward to the 12th 
mile, the line runs along the large western arm of French River, passing through 
rocky ridges with intervening swamps, and in some places a good depth of soil. The 
ridges are not high, so that eood gradients can be obtained with moderate works. 

From the 12th to the 31st mile the line takes a very direct course, about north 
65° west up the north side of a valley, through which flows a small stream which at 
ntervals oxpands into 2 series of long narrow lakes. 

The altitude of the stream or lake at the 12th mile is estimated 614 fect above 
the level of the sea, and at the 31st mile itis 682 feet, giving a rise of a little over two 
feet per mile. 

The country throughout this seetion has been completely burned over, leaving 
nothing but dead trees and a tangled mass of fallen timber. 

Irom the 12th to the 17th mile the country is principally rock with very little 
soil, but as the line follows the depressions, the work wi!l be moderate. 

Thence to the 24th mile, the tine runs through an open grass valley, and on clay 
flats, having a good depth of soil and the works will bo moderate. 

The last point is near the foot of the Take Wigwassikagamog; the line follow- 
ing its north shore encounters rocky ridges, with good soil intervening; a good deal 
of the rock is loose, so that the works will not be heavy. 

At the 27th mile the line is toreed away from the shore of the lake by high 
rocky ridges, about one mile to the north, where there is a depression, and the rock 
alternates with swamp and patches of good soil, so that fair gradients can be 
obtained without inordinate cost. 

From the 31st mile the line follows up a narrow valley in the same general 
direction to the 35th mile; on this the gradients will be easy and the works light. 

Thence to the 39th mile, the line, by a tortuous course, crosses the divide from 
which the streams flow eastward to the French River, and westward to the Wahna- 
pitaepee. On this section there are high ridges of rock, and the works will be 
heavy. The altitude on the divide is estimated at 760 fect above sea level. 

The country to the north-west of this is very rough and broken. so that the line 
is forced to the southward of the direct general course, and follows a narrow valley 
in which there is a chain of small Jakes, some marsh and tamarac swamp, to the 
River Wahnapitacpee, which is crossed near the 46th mile, 

The formation level at the crossing is estimated 706 feet above sea level, showing 
a fall of 54 fect in the last seven miles, so that the gradients on this section will be 
easy and the work moderate, as there are only a few points of rock to cut through. 

The Wahnapitaepee at this place is 200 feet wide, having clay banks six feet 
high, rising on tho west sido to a rocky ridge 65 feet above the level of the river, 
Cutting through this ridge, the line continues north-westward to the 48th mile, 
through # tamarac swamp, and some rolling land having a fair depth of soil. 

from the 48th mile the country is so extromely rough and rocky on the general 
course, that tho ling is forced northward on a hill side, and across some low ridges of 
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rock, alternating with meadows and tamarac swamps, having a good depth of soil of 
clay and sandy loam, affording fair gradionts with moderate rock. 

From tho 36th to the 54th mile the country is thickly wooded with spruce, 
tamarac, cedar, birch, poplar, hemlock, and oc ‘asionally good pine. 

From the 54th mile the general course of the line is nearly north to the 59th 
mile, whero it crosses the long narrow valley running south-we .t, containing the long 
chain of lakes whieh discharge into Lakes Penage and Huron. In this section there 
is a considerable amount of rock, and there are two small lakes so surrounded with 
rocky hills that it may be necessary to cross them by bridging or embankment to 
avoid excessive curvature and heavy rock excavation. 

From the 59th to GOth mile the line ascends the north slope of the valley ona 
Westward course, with a gradient of 1 per 100. Thenee to the 70th mile the course 
is north-west, passing through stretches of swamp and clay flats of good land up to 
the 67th mile, with easy gradients and light works; but from this to the 70th mile 


- there is a good deal of rock with broken ground, and though the gradients aro casy 


the work will be heavy, 

From the 54th to the 67th mile the country is nearly all burned over; thence, to 
the 77th mile, there is greon bush of birch, balsam, spruce, tamarac, cedar, maple 
and pine. 

Tho rock hitherto met with has been granite and enciss, but from the 70th mile the 
character is changed, and the country becomes very much broken up by high ridges 
of slate, rendering it necessary to bend northwards, cutting across the ridges to 
the cast end of White Water Lake, and thence to the north of this lake into the 
valloy of a large stream which emptics into the Vermilion, There will be 
heavy works on this section, but easy gradients may be obtained. The highest point 


on this Division is between the 70th and 71st mile, which is approximately 1000 feet 
above the level of the sea. 

After crossing the stream 20 feet in width at the 77th mile, the line takes a north- 
westerly course and enters upon a large level plain of good clay land, completely 
cleared of timber by fire. After passing a small stream at the 80th mile green woods 
are again met with, and the line passes through a ridge of slate rock to some spruce 
and tamarac swamps of sandy loam, extending to the Vermilion at 823 miles, 

This crossing of the river is about cight miles above Lake Vermilion and one mile 
below the junction of the River Wonabing. coming in from the north-west. The 
Width is about 150 feet and depth from 15 to 20 fect, the banks being of sand 
and clay, and their altitude about 970 feet above sea level. . 

The valley of the Vermilion is from three to four miles in width, of sandy loam, 
a few slate ridges protruding, and is covered by a thick growth of spruce, balsam, 
cedar, tamarac, poplar and small pine. Higher up, pine of good size is found. It is 
bounded on the west by a range of hills running north-eastward and rising toa height 
of 300 feet above the level of the river. Through this valley the Wonabing 
must pass, as, from information obtained fram the Indians, it comes from asmall lake 
wbout twelve miles to the north-west. 

From the foregoing it will be seen that a feasible route between French and 
Vermilion Rivers can be obtained. The distance is estimated at 823 miles, being an 
increase of 16 per cent. on a straight lino betweon extreme points, caused by the 
necessary deviations and curvature. 

‘The Wahnapetaepee was ascended into Block 47, six miles above the portage 
leading to Long Lake, and the country as far as could be seen from the top of the 
highest hills near the river, was very rough and broken by ridges of granite — snd 
gneiss from 100 to 250 feet high, 

An examination was also made of the country botween the south end of Long 
Lake and a point on a branch of the French River, north of Contin’s Bay, to which 
Mr. Lumsden had extended his survey. This route is not favourable for railway 
construction, as it crosses the general course of the streams nearly at right angles, 
with high rocky ridges intervening, 
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CENTRAL DIVISION, 


Lake Winnibegon to the River Aur Sables; Mr. Charles Horetsky in charge. 


Lake Winnibegon was reached on the 22nd July, with canoes from Lake Huron 


‘vid the Mississagua and other streams and lakes. 


This lake, a large body of water containing numerous islands, lies between tho 
parallels of 47° 20’ and 47° 28’ north latitude, and nearly upon the meridian of 83° 
west from Greenwich, 

To the north and westward a level expanse of partially swampy country extends 
for many miles, its general features presenting apparently no obstacle to railway 
construction in the direction of the River Michipicoten, 

The lack of information regarding the country south-east from Lake Winnibeon 
necessitated a careful and lengthy exploration before adopting the line now briefly to 
be described ;_ the region to the north and east ‘of the air-line between the “ Pic” 
and “ French” Rivers being occupied by much water area and being otherwise ofa very 
rough character. The line now submitted begins in latitude 47° 20' N. at a point 
slightUy to the westward of the lower end of Lake Winnibegon, and taking a south- 
easterly course it crosses the River Winnibegon at a distance of five and a half miles 
in air-line, passing over a fairly level country of rocky formation and thickly wooded. 
On this portion of the line, low rocky knolls are of frequent occurrence, but the 
general profile will be good, seldom deviating from the avorage altitude of about 
1,450 feet above the level of the sea. 

Tho banks of the River Winnibegon are low (from 6 to 8 feot) level ground 
extending back for some distance on each side. 

The width of the stream rarely exccods 100 fect and the current is sluggish. Tho 
sinuosities of this river as shown on the plan indicate the flat character of the 
country from the lake outlet for many miles to the southward. ‘Che elevation at the 
crossing is estimated at 1,430 feet. 

A distance of six anda half miles in air line now intervenes between the last named 
stream and the River D'Kmbarras, which is crossed at an elevation of 1,440 feet. Its 
width is trifling; the banks and adjacent grounds are low. This portion of the line 
was not walked over, but its features are undoubtedly similar to those west from the 
River Winnibegon, i. e., of a low, knolly, but gene ‘ally level country. 

From the River D’Embarras the line takes a more southerly course to the river 
Cypress, on a generally level country, but rocky knolls are frequent. All this country 
is thickly wooded, but fire has committed great ravages. 

Four miles beyond the Embarras the line touches the Cypress at an 
elevation of 1,422 feet. This sluggish rivulet, for many miles a mere ditch, drains 
Lake Wagong and Lake Moule. It is a tributary to the Epinette, a feeder of the 
principal stream of this region, the Mississagua. 

The line now follows the Cypress for a distance of nine or ten miles to its 
confluence with the Epinotte, where the elevation is estimated to be 1,395 feet. 
The Cypress follows a meandering course to the south-south-east through anearly level 
region. 

Granite knolls flank its course throughout nearly its entire length. The banks 
are low, the soil light and sandy, and a bleached forest of burnt timber stretches 
from Lake Wagong to the Epinette. A great portion of this section is very 
favourable for a railway, although the rocky formation frequently crops out upon the 
river, which expands about four miles below Lake Wagong into a series of lakes 
flanked by rocky cliffs of low elevation. All along the River Cypress the gradient is 
nearly level, but occasionally some rock cutting may be necessary. The country is 
singularly unintorosting and apparently worthless. At the confluence of the Cy press 
with the Epinette both streams widen oat to about 20 foot, and hore, only, canoe navi- 
gation becomes reasonably practicable, The country hereabouts is extremely 
rugged; bare granite hills from 50 to 100 feet cropping up in every direction; still, 
rt eh ae for short distances, @ line may be easily carried along the low banks of 
the rivor, 
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The confluonce of the Cypress and Epinette is about twenty-six miles from 
the starting point near Lake Winnibegon. The River Kpinette is now followed for 
four and & half miles in a southerly direction. The left bank, which is generally low 
and level, offers the best features for a line of railway. 

About one mile from the confluence of the Hpinette with the Mississagua, 
tho line leaves the former, and, pursuing a south-easterly course about four anda half 


‘ miles, it crosses the Mississagua. The upper part of this short section is unfavoura ble. 


The first mile of casterly ascending grado will be about 2 per 100, besides entailing 
in all probability a large amount of rock excavation, From the summit, however, 
the descent to the Mississagua will be found casy and the work medium. — This 
summit (1482 ft.) is the highest point tho line crosses since leaving Lake Winnibe- 
ron. The country thereabouts presents a most desolate appearance, its broken, 
rocky, surface being covered with fallen trees, burnt by frequently recurring fires, 

The crossing point upon the River Mississagua (about thirty-four miles from 
Lake Winnibegon) is 1,422 fect above sea level; it is in latitude 46° 56’ north, and 
about cight or ten miles above the confluence of the Ipinette. 
~The crossing is extremely favourable, the banks being low and level, the river 
bed of the finest charactor, and quite uniform, with an extreme width of 150 feet. 

The line now enters what has been termed the astern River Valley. For a dis- 
tance of about cight miles there is an ascending easterly gradient along a small river 
and chain of lakes. 

ILalf a milo from the River Mississagua there occurs ashort but stecp ascent of 
40 fect. Above this the gradient is very favourable until the line reaches an cleva- 
tion of 1,500 feet above the sca, when a short gradient of about 2 per 100 occurs. 
Two miles further, another summit is passed (1,586 feet above sea) and now the line 
descends with sharp gradients for about a mile to the crossing of a narrow arm of 
Bark Lake (1,522 ft.) The section thus briefly described between River Mississagua 
and Bark Lake is about nine or ten miles in length, and has been thought to offer a 
very fair passago through the hills between the points in question. The crossing of 
the south-west arm of Bark Lako is about 300 feet in width, with good approaches and 
low banks. ‘There is a fair depth of water, with rather soft bottom. The next and 
last section examined, about fourteen miles in length, has been traced on a south- 
easterly course through another valley, as far as the River Aux Sables to a point in . 
latitude 46° 45’, and approximate longitule 82° 17’ west. This is about sixty miles 
from Lake Winnibegon. 

The profilo of this portion of the route is very favourable, the line following a 
chain of lakes to the south end of Lac Aux Sables; asmall proportion of the section 
will require rather heavy works, but, upon the whole, this valley has been thought to 
offer a good passage, so far, through the rough and hilly country. 

The lateness of the scason puta stop to the examination of the rough, hilly 
country to the eastward. There yet remuins a distance of about forty miles to con- 
nect with the line explored from French River. 

An alternative line, cutting off a considerable portion of the line just described, 
has been projected upon the plan, If found feasible, the worst features of the line 
along the lower Epinette will be avoided, and much saving of distance effected. 

The whole route from Lake Winnibegon to the River Aux Sables appears to offer 
a feasible line for the railway, with very favourable gradients, and an average of 
medium work throughout. 

It deviates very considerably from the direct line between the Rivers French and 
Pic; Lac Aux Sables being estimated about seventeen miles to the south-west of that 
linc. Explorations havo been made in connection with the line described by two 
different chains of lakes to points north of the direct line, but the country was found 
so unfavourable as to give no promise of a practicablo line for tho railway. 
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WESTERN DIVISION, 
Krom River Pie to Lake Winnibegon ; J. L. P O'Hanly in charge, 


For convenience of reference the division may be subdivided into two sections, 
One comprising that part of the exploration east of the River Michipicoten, and tho 
other, that to the west. 

The western scetion Which extends from Lake Superior. eastward to the 
Michipicoten is, by rough computation, 95 miles long. This is probably 10 per 
cent in excess of an airline. The fitst serious engineering difficulty encountered in 
this section is in rising (o the summit which divides the waters of Sand Beach from 
the Minguish, both important branches of White River, where an ascent is met 
With of 400 feet in two miles, between the 31st and 33rd mile, attaining a maximum 
elevation of about 1,200 feet above the level of Lake Superior, or 1,800 feet above 
the level of the sea. There are indications that. this ridge extends in a westerly 
direction from the Minguish to Lake Superior, and that there is no more favourable 
crossing for along distance on cither side, 

The crossing of what seems to correspond to the same ridge by the exploration 
of 1875, nearer Lake Superior, was loss favourable, 

The country thence to the River Doré at 74 miles, is rolling, and in many places 
broken, rugged and difficult, but with long stretches of a more favourable country 
intervening. The altitudes above sea level, at the following points, are given 
approximately, 

River Minguish (39 miles), 1,400 fect ; Lako Minguish, (45 miles), 1,450 feet : 


on the divide at 46 miles, 1,700 feet; River Puckaswa (54 miles), 1,400 feet ; Dog ¢°* 
River (60 miles), 1,100 feet ; Gull Lake (66 miles), 1,100 fect ; River Dore (762 


miles), 1,025 feet, P 
The route from tho Doré to the Magpie and thenee to the Michipicote ‘ 


is of a vory difficult character, although a more thorough examination may establish = 


a feasible line. The altitudo at the Crossing of the Michipicoten is estimated 940 fect 
above sea level, 
The country traversed is barren, rocky and broken, The surface for fully two- 


thirds of the distance is composed of rock generally bare of mould. The formation 
is amorphous, being composed chiefly of greenstone, trap, &. The timbor consists 
principally of spruce, intermixed With balsam, (amarac, white birch, poplar and 
cypress ; none of the varieties indigenous to the latitude of Ottawa were seen, 
except some black birch in the immediate neighbourhood of the Michipicoten ; 
white and red pine are unknown until the Michipicoten is reached, 

Tho eastern section extends from the Michipicoten to Lake Winnibegon, a 
distance of about 75 miles, : 

The courso from. this point is across the Michipicoten, at the foot of tho 
White Fish Lake, and skirting along the base of a hill to the first crossing of tho 
Shequamka or east branch of the Michipicoten, near the 100th mile ; altitudo 
1,000 feet. 

On the east of the Shequamka, a level brulé or pitch pine plain is found about 
three miles long. Beyond this, the svound gradually and steadily rises, forming 
a kind of promontory, around which the Shequamka flows. ‘This portion of the line 
is difficult ; tho altitude of the highest point, near 106th mile, is 1,735 feet above sca 
level. 

From the second crossing of the Shequamka, 110th mile, to the plain of the 
River Montreal, the surface is undulating, but presents no engineering difficulties, 
as the hills are detached or isolated, and can in every case be casily avoided by 
curvature ; altitude from 1,400 to 1,700 feet, 

From the Montreal eastward to tho oxtremity of tho exploration tho 
country is exceedingly favourablo for casy gradients. 1t is nearly level, having all 
tho appearance of an ‘extinct lake, Standing on a clay hummock in a brule, an 
unbroken horizon, particularly toward the north, is secon. Tho Winnibegon Indiang 
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informed us that a short distance north of where we met them, the water flowed in the 
Opposite (Arctic) direction, these Swampy plains evidently forming the plateau of 
the height of land. The altitude at River Montreal, 121 miles, is 1,420 feet; between 
that and Deepwater Lake, 133d mile, it ranges from 1,600 to 1,400 feet. Thence to 
Winnibegon Lake, 161st mile, it is nearly a dead level, 1,400 feet above the sea. 

On this section there were considerable tracts of land passed over, particularly 
east of the River Montreal (on the out-flanks of the Swamps), well fit for settlement, 
The swamps are in every stage of formation, from a semi-fluid state, covered with 
wild grass and stunted spruce and tamarac, to a well-developed alluvium. The pro- 
portion of rock is much less than on the western section, and is but rarely met east 
of the Montreal, and then only in detached, low hills. 

The timber is principally spruce and tamarac, intermixed here and there with 
groves of white and red pine, mostly burnt, and balsam, with poplar, birch and soft 
maple on the ridges. A great deal of the country has been burnt over. 

It is probable that a much better ronte would be found on the Western Division, 


“Without materially increasing the distance, by carrying the line ten to twelve miles 


further north, turning off from the present exploration at the second crossing of tho 
Shequamka and following its course westward for some distance, thence towards 
the Michipicoten, crossing it at the foot of Lake Manoutawak ; thence to the 
River Magpie, at or near the intersection of Herrick’s line; thence west to Dog 
Lake the source of Dog River; thence to the source of White River and along the 
valley of the same to the foot of Lake Nettamissogany, and from thence directly 
across the watershed to the rivers Black and Pic, or down White River to connect 
with the present exploration. . 

The advantages of the proposed change seem to be that instead of crossing: the 
numerous streams flowing into Take Superior in deep valleys, involving steep 
gradients, heavy bridging and other Works, its proper direction will be in rear of 
their sources, intersecting only two of them, the Magpie and the Michipicoten, and 
that at considerably increased distances from their mouths. By this means, the Doré, 
Bear, Pucasquaw and Gull rivers with their many branches would be entirely avoided, 
as well as some of the most difficult country, The uninterrupted distance between 
the valley of the Magpie and the sources of the Dog River, may reasonably be pre- 
sumed to be more favourable than that hitherto traversed with the intervening 
depressions of the streams. It also appears that Herrick’s line crosses the Magpie 
at a favourable place, 

In the exploration made near to the coast in 1875, the most difficult part of the 
route betweon the rivers Pic and Michipicoten was found to be a high ridge dividing 
the waters of the Bear from those of the Doré, called Burnt Plain Mountain, 
extending to Lake Superior. The present exploration having passed in rear of tho 
sources of Bear River, this obstruction was avoided altogether, 

In 1875 the White River from its mouth to the confluence of the Minguish was 
explored, and no serious difficulty was observed along its valley. The greatest objection 
to following it down from the foot of Lake Nettamissogany is the increased distance. 

The results of these explorations shew that a line from French to Vermilion River, 
80 miles, can be obtained with good gradients, and generally without very heavy works, 

Between the rivers Vermilion and Aux Sables, roughly estimated 40 miles, tho 
country has not been explored ; what is known of it is rocky and broken. But as the 
Spanish river has its source there, itis probable that some of its branches or tributaries 
may aflord a feasible route. 

From the River Aux Sables westward — 60 miles—to Lake Winni begon,the country 
is, on the whole, not unfavoura ble; on tho first 30 miles to the crossing of’ the Mississagua 
there will be some short lengths of rather stiff gradients, and some rocky spurs to 
be cut through. On. the balance, tho profile is more uniform, tho altitude being about 
1,400 feet above the level of the sea, with vory little variation, 

From Lake Winnibegon westward to tho Shequamka, 60 miles, the same 
altitude is maintained with remarkable uniformity, and on the first half, the works 
will be light ; on the balance, the country is undulating but not difficult, 
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From the River Shequamka to the River Pic, Lake Superior, the distance on a 
direct line is estimated 110 miles. Ona great portion of this, the country is very 
unfavourable ; it isimtersected with streams crossing the line and forming deep valleys 
with high rocky ridges intervening. In some places, these appear impracticable for 
a line of railway with ordinary gradients. It is probable, however, that a better line 
may be found by following the Pic some distance further inland. 


Trial Location Survey, from Contin’s Bay, French River, to Lac Amable du Fond, the 
proposed astern Terminus— Mr, Hugh D. Lumsden, in charge. 


This line commences at Contin’s Bay, on the south arm of French River, 
about twerty miles from its mouth, and terminates about a quarter of a mile south- 
west of the western extremity of Lac Amable du Fond; its length is 80 miles. 

The line takes a south-easterly course up the valley of a small stream for 24 
miles, then it bends sharply to the north-east, and at the fifth mile again touches the 
margin of a bay of French River, which it follows two miles to the mouth of the 
Pickerel. 

On the first five miles the works will be light, but on the sixth mile there will 
be a considerable amount of rock excavation. 

From Contin s Bay to this point, the French, together with a projecting bay, forms 
a broad sheet of deep still water, with the exception of about 2,000 feet in length, in 
which the water is only ten feet deep, on a bar of mud and sand; if this were 
dredged, so that it could be utilized for navigation, the first six miles of the line sur- 
veyed for the railway would not be required. The altitude at the sixth mile is 
approximately 596 feet above the level of the sea; from that point the line takes a 
course nearly due east, up to the twenty-second mile, where it enters the valley of 
Wolf River. The gradients up to 94 miles are all rising castward, two of them at the 
rate of 1 per 100, making together a mile and a quarter in length; on the rest of the 
distance they are undulating; the highest rising eastward is .90 per 100 for three 
quarters of a mile; there are three lengths rising westward, making an aggregate of 
three quarters of a mile. 

Thence the line follows up the valley of Wolf River, on the same general courso, 
but with more curvature in detail, to the 39th mile, with very casy gradients; the 
only exceptions being two short lengths of 1 per 100, the one rising castward and the 
other westward, 

The works up to this point will generally be moderate, although the cuttings 
will be nearly all in rock; they are very short, and few of them reach ten fect in 
maximum depth, except between the 26th and 27th, the $2nd and 33rd, the 37th and 
39th miles, where the rock oxcavations will be heavy, some of them having a maxi- 
mum depth of about 30 feet. 

At 18; miles the Pickerel is crossed, 140 feet in width, with a depth of 
13 feet in mid-channel. 

The Wolf River is crossed five times, requiring bridging 60 to 100 fect in length 

at cach crossing, and at several places it will have to be diverted, 
From the 39th mile the course of the line is more tortuous, and its general 
bearing is a little to the south of east. At 38} miles the altitude is 735 fect; thence 
the riso eastwards is almost continuous to the 48th mile, whero the altitude is 1,072 
fect. On this section there are three lengths of a gradient of 1 per 100, making 
together four and a half miles, and two miles of °75 to *80 per 100. 

The works on this section will be heavy, chiefly rock cuttings, with a ravine to 
be crossed at the 41st mile, 1,500 feet wide and 75 feet maximum depth. 

The line crosses the Nipissing colonization road between the 48th and 49th mile. 
Thenco to the 53rd mile the gradients are casy and undulating. The works on the 
first three miles will be light and moderate; on the balance they will be rather heavy. 

At 5134 miles Commando Creek, 60 feet wide, is crossed. 

From tho 53rd mile there is a gradient of 1 per 100 rising eastward a mile and 
three-quarters on a rocky side hill, and the works will be heavy. 
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Near the 55th mile is the divide between the waters falling south-westward into 
the River Magnetawan, and north-westward into French River ; the altitude ig 1,208 
feet above sea level. 

From the 55th mile the general course of the line is nearly east to Lake Con- 
chies, near the G7th mile, The gradients are undulating and generally easy, with tho 
exception of one length of 1 per 100 rising eastward a little over halfa mile, and a 
similar gradient rising westward about a mile in length. 

On the first three miles the works will be light, on the next four miles they will 
average heavy, and on the balance they will be very light. 

Between the 66th and 67th mile the South River is crossed twice. Each cross- 
ing will require a bridge of 100 feet span, 

From the 67th to 76th mile the line follows up the valley of South River on a 
general course, a little to the east of north, with very casy gradients, and the works 
will be light, except on one mile, near the 75th, where they will be rather heavy. 

The South River, in this section, is crossed three times—one crossing being 

60 feet wide, and the others 40 feet each, 

At the 76th milo the waters flow westward into Lake Nipissing, and eastwards 
into the River Ottawa ; altitude, 1,231 feet. 

From the last point the line takes a course nearly-cast to the end at the 80th 
mile, with very easy gradients. The highest point on the line is 1,240 fect above 
sea level, at 474 miles; the altitude at the 80th mile is 1,230 feet. 

On three miles of this the works will be light, and on the balance moderate. 

Tho River Amable du Fond is crossed twice, requiring a bridge of 40 feet span at 
one Crossing, and 100 feet at the other, 

From the commencement of the line at French River to the 48th mile, the 
country is generally rocky, with very little soil fit for cultivation, Eastward of that 
the country improves, but is much broken with rocky ridges, 


Line to the Chaudiére Falls, French River, 


Explorations were made for a route to connect this last line described with that 
explored from the Chandidre Falls westward. Tho only feasible line that was found 
takes a general course from the crossing at the Falls, varying from south-east to 
south, and intersects the located line at 34 miles from French River. Its length is 
about 13 miles, over a rough and broken country, especially in the first six miles 
from the Falls, on which the works would be heavy. 


DESCRIPTION OF THE GENERAL ENGINEERING FEATURES OF THE LINE FROM LAKE 
SUPERIOR TO THE YELLOW-NEAD PASS IN THE ROCKY MOUNTAINS, 


First Division—From Lake Superior to Red River, 410 miles, 


The line commences on the leit bank of the River Kaministiquia, a little over 
two miles from its entrance into Thunder Bay, and takes a general course about 
North 60° West to Lake Wabigoon, 208 miles ; thence to Cross Lake, 334 miles, it is 
nearly due west, but there is a great deal of curvature in detail, 

The country up to this point is generally of the Huronian and Laurentian form- 
ations, in irregular bands, and the character and extent of the soil varies accordingly. 
The best section is on the watershed to Lake Superior, which is rolling and weil- 
timbered, principally with tamarac and spruce, interspersed with birch, poplar, 
balsam, en and a few pine. The tamarac has supplied excellent railway ties, and 
thoro is a considerable extent of good land in the valleys, and patches on the hill- 
sides fit for cultivation. 

Advancing westwards, the country is more broken with rocky hills, lakes and 
swampa, and the proportion of land fit for cultivation decreases. hero are patches 
of tamarac and spruce with an increased proportion of pitch pine and other woods- 
of fair size on the low ground, but, generally, on the hills, it is of smaller growth, 
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On the last 70 milos, up to Cross Lake, the country is composed almost entirely 
of granitic and eneissoid rocks; it is very rough and broken, with numerous lakes 
and swamps, and there is scarcely any soil fit for cultivation ; there are, however, 

atches of good tamarac, spruce and pitch pine, interspersed with birch, poplar and 
palsam. 

From Cross Lake to Red River is on the alluvial basin, where the prairie region 
commences, and the soil is very rich. The general course of the line for this section 
is about N. 75°, west. 


Section 1.—Fort William to Sunshine Creek, 324 miles. 


This is contract No. 13, the works of which are nearly completed, and the rails 
are Inid for 25 miles. 

Commencing ata point on the north bank of the River Kaministiquia, 604 fect 
above the level of the sea-k the line takes a north-west course, gradually leaving the 
valley, to cut off a great bend, with continually ascending gradients to 154 miles, at, 
which it attains an altitude of 1,077 feet. In this rise there are five lengths, making 
an aggregate of a little over six miles, of a maximum gradient of 1 per 100—5,280 
feet per mile. Thence, with undulating gradients, the line re-enters the Kaministiquia 
valley, and crosses the river between the 28rd and 24th miles, near its confluence 
with the Mattawan, altitude 1,010 feet. In this length there are three-quarters of a 
mile of maximum gradient of 1 per 100, rising westward, and nearly five miles of a 
maximum of -50 per 100 rising: castward, 

The line then follows the south bank of the Mattawan nearly to the 28th mile, 
when it crosses the river, and follows up the valley of Sunshine Creek to the end of 
the Section, at 324 miles, with generally ascending gradients, 

On the first twenty miles the works are light; on the balance they are a little 
heavier, but still very moderate ; there is some rock cutting at the crossing of the 
River Kaministiquia. The yrincipal structures are: — 

At 5} miles—A trestle badge across a ravine, 300 feet wide at the top, 100 feet 
at bottom, and 40 feet deep. 

At 23} miles—The Kaministiquia is bridged with two spans of Howe truss, 100 
feet each. 

274 miles—The Mattawan is crossed with one span of 100 feet, Howe truss- 
bridge. 

29 miles—Sunshine Creek is bridged with one span of 80 feet. 


Section 2.—Sunshine Creek to English River, 324 miles to 113 miles. 


This Section was put under contract (No. 25) in June, 1876, and the grading 
on the first half of it has been vigorously prosecuted. 'The line follows up the valley 
of Sunshine Creek to the 39th mile, then it crosses a narrow divide to the valley of 
the Oscondigé, which it follows up to the height of land near the 53rd mile. From 
this it follows the valley of the Savanne to the 7{st mile, crossing the river 
about two miles from Lac des Mille Lacs, to which it is navigable for vessels of 
light draught. Thence it traverses a slightly undulating and easy country to Hay 
Lake, at the 90th mile, crossing a bay of Firestecl River at 935 miles, and English 
River at 111 miles, within two miles of its outflow from Hawk Lake. The gradients 
are undulating and generally easy ; there are several short lengths of the maximum 
of 1 per 100, rising westward, making together about five miles. The aggregate of 
the maximum gradients (26°40 per mile) rising eastward, is about 10} miles. 

The altitude at 53 miles is 1,581 feet; this is on the “height of land” which 
separates the waters flowing southward into Lako Superior, and westward into Lac 
des Mille Lacs. At English River the altitude is 1,513 feet. 

Tho works up to 414 miles will average rather heavy, some of the embankments 
running up to thirty feet in height,and the cuttings to twenty feet in depth, some of 


. *This datum of sea level will be understood throughout, wherever the altitude is given. 
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them in rock; these, however, are generally in short lengths. From this to the end 
of tho Section they will be very moderate on the average, for the cuttings aro groner- 
ally shallow; but as many of them aro in rock, the following classification will be 
better :----26 miles medium or moderate, 45 miles very light works. 

The principal structures are :---- 


At 403 miles--River Oscondigé ; one span of 80 feet. 
47} miles----River Oscondigé ; second crossing, five spans of 20 fect. 
71} miles----River Sayanne; pile bridge, 8 spans of 20 feet. 
90 miles---Bay of Hay Lake; Howe truss bridge, one span of 100 feet. 
933 miles---liresteel River; ILowe truss, one span of 100 feet. 
97 miles---Beaver River; pile bridge, four spans of 20 feet. 
100% miles—Fox River; pile bridge, three spans of 20 feet. 
111 miles ---English River; pile bridge, fourteen spans of 20 fect. 
1123 miles.---Scott’s River; pile bridge, nine spans of 20 feet. 


Section 3-—-English River to the head waters of the Little Wabigoon River, 113 to 160 
miles. 


This section of the line is across a rolling country, containing numerous lakes 
and swamps with very irregular rocky ridges, bearing generally in a north-east 
direction, almost at right angles to the course of the linc. Taking advantage of the 
narrow valleys and basins of low land, and depressions in the rocky ridges, a line has 
been obtained with tolerably easy gradients, and without heavy works. The gradients 
are undulating, the highest point reached is at 120 miles, where the altitude is 1,558 
fect ; the lowest points are at 1544 and 160 miles, altitude 1,408 feet. 

There are 1}? miles of the maximum gradient of one per 100, rising westwards ; 
three miles of :50 per 100,and 74 miles of -60 to-75 per 100 rising eastwards, but it is 
expected that the location can be improved so that all these can be reduced toa 
maximum of 50 per 100=26-40 feet per mile, without greatly increasing the cost of 
the works. 

The works will be moderate on the average; very few of the line cuttings will 
exceed 1,200 fect in length or 20 feet at their greatest depth, and these generally will 
be in sand and clay mixed with boulders, but solid rock may be expected in the bottom 
of many of the cuttings. 

There will be no heavy structures on this section; the Jongest will be at the 
two crossings of the River Osaquan, 153 and 154 miles, requiring a 30 feet opening 
for waterway at cach. The River Ah-gim-ack, at 147 miles, will require a clear 
waterway of 25 feet. 


Section 4.---From the head waters of the Little Wabigoon River to Thunler Lake, 
160 to 206 miles. 


The line follows generally parallel to the valley of the Little Wabigoon, nearly 
due west to the cast shore of Lake Wabigoon, which from this point, bears north 
for about three miles, and then bends to the west. The course of the line is generally 
parallel with it, to the end of the section, at a point on the narrow neck that 
separates Thunder Lake, from Lake Wabigoon, 

On this section the general fall is westward; the altitude at 160 miles being 
1,408 feet, and at 206 miles it is 1,215 feet; but there a few undulations giving max- 
imum gradients of 1 per 100 for 34 miles, rising westward with three miles of +50 per 
100, and 154 miles from °60 to *75 per 100 rising eastward ; the latter will be reduced’ 
in locating the line for construction, 

The excavations, on this section will generally be neither long nor deep, but they 
will be in great partin rock, They will, on the average, be moderate, but a little 
heavier than on the last section. 

The principal structures will be ;--— 
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At 1763 miles-—-Little Wabigoon River, three spans of 40 feet. 
2034 milos----Blackwater Creek, 30 feet opening, 
204 miles----Thunder Creek, 40 feet opening, 


Section 5.---Thunder Lake to Lake Feist, 206 to 264 miles, 


This section is over a heavily rolling country, with numerous lakes, swamps and 
rocky hills, and some good land interspersed. ‘The altitude at the beginning (206 
miles) is 1,215 feet; at 228 miles it is 1,152 feet; at 259 miles, 1,391 feet; and at 
the end of the section, 264 miles, it is 1,347 feet, There are 64 miles of gradients of 
one per 100 rising west ward ; D+ miles of -50 per 100, and 9 miles of -60 to +75 per 
100 rising eastwards; the latter will be improved by a re-survey, 

The works up to 244 miles will be moderate ; there is buta small proportion of 
rock in the cuttings, But on the balance of 20 miles they will be nearly all in rock, 
and, in alternate lengths, will be heavy and medium. On the whole section the works 
may bo classed :—10 miles of heavy works, and_ the balance, moderate or medium, 

The principal structures will he:— 


At 2141 miles-—River Wabigoon, two spans of 80 feet. 
2193 miles—-River Shashagawae, one of 20 feet. 
2214 miles-—River Shashagawae, second crossing, one of 30 feet. 
2314 miles----Eagle River, one span of 80 feet. 
2544 miles—-ravine, 400 fect across, 40 fect deep. 
260 miles----arm of lake, one span of 50 feet. 


Section 6.---Lake Feist to Rat Portage on the River Winnipeg, at the outlet of the Lake 
of the Woods, 264 to 298 miles. 


This section is over a very rough, rocky country, indented with numerous lakes 
and hollows, and containing very little soil. Tho gradients fall westward with few 
exceptions, there being only a mile and a quarter of one per 100 rising in that 
direction. Of the maximum rising eastwards, there are four miles of 50 per 100, and 
eight miles of -60 to 75 per 100. 

On 24 miles the rock excavations will be heavy ; on the balance of nine miles 
they will be moderate. 

The principal structures will be: — 

Bridging the River Winnipeg; one clear span of 200 feet. 

At four different streams : bridging with one clear opening of 20 feet for water- 
way. Four tunnels, six feet diameter, and two, cight fect diameter, under railway, 
through rock, for waterway, 


Section 7.—River Winnipeg (Rat Portage) to Cross Lake—298 to 334 miles, 


This section was put under contract (No. 15) for construction, in January last ; 
it is similar in character to the last section, rocky and broken, but the gradients are 
better; the altitude of formation level at the second crossing of the River Winnipeg 
is 1,092 feet, and at Cross Lake, the end of the section, it is 1,088 feet. There is only 
one mile of the maximum gradient of 1 per 100, rising westward, and a little over 
four miles of the maximum of .50 per 100 rising castward, 

The excavations will be, for the Sreator part, in rock, including a tunnel 500 fect 
in length, and the works may be classed ;—30 miles heavy, and six miles moderate, 

Tho principal bridging will be at the second crossing of the River Winnipeg, 
298} miles, whore ono clear span of 200 feet, for waterway, will be required. At 
other points, tunnels will be cut in rock, under the railway, to pass the water through, 
instead of bridging; one of these will be 20 fect diameter; two of 16 feet; ono 
of 12 feet; and cight of them from 6 to 8 feet diameter, 
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Section 8.—Cross Lake to Red River,—334 to 410 miles. 


This section was put under contract (No. 14) in April 1875, and the works are 
well advanced ; the track-laying is embraced in Contract No 15, and is not yet com- 
menced, 

The country is composed of alluvial soil, bearing tamarac, spruce, poplar, 
prince's heb &ec., with intervals of prairie; and muskeg, or swamp. ‘The trees are 
very small towards the west end of the section. 

The gradients are easy and generally failing westward; there are six miles of a 
maximum of 50 per 100 rising eastwards. The altitude at 410 miles near Red River 
is 744 feet. 

The oxcavations on the first mile will be heavy ; noarly all the rest of tho 
section is a low embankment, made from. side ditches, but there are a number of 
offtake drains, somo of them of considerable length and depth. 

Tho principal bridging is at :— 


368 miles—River Whitcmouth ; two spans of 100 feet. 
3693  “ —Beaver Creek; one span of 80 fect. 

391 “ —River Brokenhead ; one span of 100 foot. 
4095 “ —Creek; one span of 80 fect, 


On the whole of this division—410 miles—there are about 70 miles on which 
the rock excavations will be heavy, one half of which are in the sections under 
contract; on the balance, about ono third will be light work, and the rest moderate ov 
medium. 

A re-survey and location of the most difficult portions of the line between the 
English and Winnipeg Rivers would probably reduce the maximum gradient rising 
eastwards to ‘50 per 100 = 26-40 feet per mile, without greatly increasing the cest 
of construction. 


SECOND DIVISION.—RED RIVER TO BATTLEFORD, 410 To 967 MILES. 


Section 1.—Red River to Northcote at the North end of Duck Mountains, 410 to 
629 miles. 


From the crossing of Red River at Selkirk, the line follows an almost direct 
north-westerly course to Northcote, at the north end of the Duck Mountains, 

The country traversed may be described as a gontly undulating plain, a consider- 
able portion of which is open prairic, with belts and groves, chiefly of small poplar, 
increasing in size a3 the Duck Mountains are approached, interspersed with small 
marshes and lakes; there are four of these marshes from one to throe miles wide, and 
generaily two to four fect deep to hard bottom, the rest are small. 

Shoal Lake is reached at 455 miles; Dog Lake at 504 miles; the narrows of 
Lake Manitoba at 517 miles; south ond of Lake Winnipegoosis at 573 miles, and Mossy 
River at 5804 miles, 

At Red River the altitude of the line at formation level is 744 feet; at Shoal 
Lake, 866 feet; at Dog Lake, 825 foot; at the narrows of Lake Manitoba, 828 feet ; at 
Mossy River, 845 feet; at Duck River, 1,190 fect, and at Northcote —629 miles—it is 
1,180 feet. 

The gradients are very casy, generally from five to ton fect per mile; the maxi- 
mum rising castward is 26°40 fect por milo which occurs only ina fow short lengths; 
tho maximum rising westward is 62°80 feet por milo, but thoro is only about a milo 
of it in this section, 

The works will bo very light; nearly the whole longth will bo low ombankments 
made up from side ditches, 

The principal bridging will bo— 

At Red Rivor waterway, 800 fect wido, 20 feet deep. | 
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The narrows of Lake Manitoba, 2,600 fect wido, sloping very gradually from 
each side to a depth of 15 fect in the centre; this will bo crossed with pile bridging 
and embankment. 

Mossy River—Waterway; 100 feet wide. 

Duck River—Waterway ; 60 feet wide, 

From Northcote the line takes a south-westerly direction up the valley of Swan 
River to Livingstone—677 miles—about cight miles north of Fort Pelly ; thence it 
keeps a course a little to the north-west in almost a direct line to Caerlaverock, 
912 miles, at the clbow of the North Saskatchewan. From that point 
it follows the valley of the Saskatchewan on 2 genoral north-west course to Battle- 
ford, at 967 miles. From 629 to 654 miles the country is wooded ; 654 to 683 miles 
the woods are in belts and patches with intervening stretches of prairie; 683 to 710 
miles is wooded. Up to this point the prevailing wood is spruce of good size and 
quality, mixed with tamarac, poplar and birch of ‘small size, some of the tamarac is 
largo enough for railway ties. Between 710 and 820 miles there are belts and groves 
of poplar and willow, and occasionally open prairies; thence to Cacrlaverock, 912th 
mile, it is open prairie with very little wood on either side of the line. Thence to 
Battleford in the valley of the North Saskatchewan, it is chiefly small poplar, with 
an interval of open prairie between the 932nd and 946th mile. 


Section 2.----Northcote to Stopford, 629 to %29 miles. 


Tho gradients rise generally westward, with some undulations, to the highest 
point on the plateau at 729 miles, where the altitude is 2,019 feet. The maximum is 
1 per 100, rising westward, of which there is an aggregate length of 74 miles on this 
section. Rising eastward the maximum is ‘50 per 100, of which there are 18 short 
lengths, making an aggregate of nine miles. 

The works on this section will bo moderate on the average, but heavier than on 
the preceding, owing toa great number of narrow deep vallics or coulés to be crossed 
with bridging or embankment, of which thero are eight, varying from 700 to 2,000 
feot wide, and 30 to 90 feet deep; also the valley of the east’ branch of tho Assini- 
boine River, which is 2,800 feet wide, and 80 fect deep. 

The principal streams to be bridged are :— 
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Section 3.—Stopford to Denholm,—%29 to 831 miles. 


On this section the gradicnts are casy and undulating, but the general full is to 
the west ; there is only one mile of the maximum gradient of L per 100, rising in 
that direction, and an aggregate of 13 miles, ina number of short longths, of 50 per 
100 rising castward,. 

The earthworks will be vory light throughout, and tho largest structure will be 
over astream 30 feot wide, 


Section 4.---Denholm to Caerlaverock, 831 to 912 miles. 


The altitude at Denholm is 1,856 foet, and at Caerlaverock 1,542 foet, so that the 
fall is genorally westward, and the gradients in that direction are very easy. Rising 
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eastwarJ from the valley of the South Saskatchewan there is a gradient of 80 per 100 
i mile in length, and one of 1 per 100, three-quarters of a mile in length. The 
maximum on the rest of the section rising sastward is -50 por 100, of which there are 
a number of lengths varying from half a mile toa mile and three quarters, making 
an aggregate of nearly 17 miles. 

The earthworks on the first 18 miles will be heavier than on the preceding 
Section. There are a number of sharp undulations or rilges with narrow valleys 
intervening, requiring ombankmonts from 1,000 fect to 2,000 fect in length, and 
varying from 10 to 25 foot in maximum depth; these become gradually lighter as 
wo proceed wostward to the valley of the South Saskatchewan, at 878 miles; this is 
1,600 foot wido and 83 foot doop. Thence, to the end of the Soction, the works will 
bo vory light. 

Thore will bo only ono largo structure on this Section, at the crossing of the 


South Saskatchewan, which will require a clear water way of 1,000 feet. 


Section 5.---Caerlaverock to Battleford, 912 to 967 miles. 


The lino skirts the base of the Eagle Hills, by which it is forced close to the 
bank of the North Saskatchewan, which it follows to the end of the Section at 
Battleford. 

The altitude at Cacrlaverock is 1,542 feet, and at Battleford, it is 1,615 feet. 

The gradients are undulating, but genorally casy, there being a length of a mile and 
three quarters of the maximum of 1 per 100, rising westward, and there is an 
aggregate length of a little over seven miles of -50 per 100, rising castward. 
The earthworks will be rather heavy, as there are a number of coulés to be 
crossed that have been worn out of the alluvial soil by the lateral streams. The 
valley of Battle River is 2,600 feet wide and 50 feet deep. Hagle Hill valley is 
2,300 feet wide, by 44 feet deep, and there are seven others, varying from 500 to 
1,200 feet in width, and 40 to 70 feet in depth. 

The principal bridging will be at— 


918 miles—Kagle River, a clear opening of 80 feot 


9234 i Stream, ol) a 
953 “ “ ifs 30 iT 
956 “¢ “6 “ 60 “cs 
9644 Battle River, water way 400 “ 


The works on the wkole of this division of 557 miles will be very moderate on 
the average; the heaviest excavations can be considerably reduced, and some of 
tho worst gradients improved, in locating the line for construction. 


THIRD DIVISION.—BATTLEFORD TO YELLOWHEAD PASS, 967 To 1,453 MILES. 
Section 1.—Battleford to Edmonton (19 miles south of the Fort), 967 to 1,197 miles. 


At Battleford the line leaves the valley of the North Saskatchewan and follows 
that of Battle River, in a generally north-west direction, to the west end of tho 
Willow Ilills, at 1,027 miles; thence tho genoral direction is nearer to west, across a 
rolling and somewhat hilly country to Edmonton, about 19 miles south of the ILudson’s 
Bay Company’s fort. 

The riso is generally westwards, attaining the highest altitude, 2,555 fect, at the 
1,179th mile, from which point the descent is gradual as the line approaches the 
valley of tho North Saskatchewan. Tho altitude at Edmonton is 2,413 feet, 
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The gradients are Senerally easy; the 


rising westward is 14} miles, 


Rising castward, 1.00 per 100 
do “70 do 
do ‘60 to 50 do 
do DO do 


These ave scattered throughout the 


Between the 1,07 4th and 1,037th miles the excavations ino 


» T+ miles, 
1} do 
14} do 
8) odo 


section in short | 


ongths. 


on tho balance they ‘ary in alternate longths from light to medium or moderately he: 
On the wholo section the excavations may be classificd thus i— 


13 miles vory heavy, 


49 do moderately heavy or medium 


70 do very moderate. 
98 do light, 


230 
On the first hundred miles the bri 


streams, but beyond that there will be some very he 
At 1,0744 miles, coulé, 1,100 feet wide 


deep. 


At 1,077 miles, Grizzly Bear Oreck valley, 2 


bottom, by 155 feet deep. 

At 1,101 miles, Buftalo Coulé, 1,600 
feot deep. 

At 1,192 miles, White Mud Coule, 3, 
95 feet deep. 


dging will bo very light, chiefly on small 
avy structures, viz, :— 
at the top, 100 feet at bottom, and 65 feet 


feot wide at top, 700 fect at bottom, by 100 


000 fect wide at top, 1,400 fect at bottom, 


Section 2—Hdmonton to the River Pembina—1,197 to 1 267 miles. 


From Edmonton the line takes a course nearly due wes 


the Pembina the general course is more 


amount of curvature in detail. I¢ crosses the North Saska 


runs generally parallel to that valley, on the north side 
White Karth Fort. Thence to the Pembina the country is 


with numerous small lakes. The line follows the south s 


is about nine miles long and two to thre 
at 1,267 miles. 
The country is generally wooded \ 


enough for railway ties, 


The altitude at Kdmonton, 1,197 miles, is 
feet; the gradients between these points are very easy, the maximum being -62 per 100; 
n is continuous, the altit 


thence the descent to the Saskatehewa 
1,217 miles, being 2,200 feet. 


Irom this point the riso is generally wostward to 1,226 miles, wher 


is 2,490 feet; thence to the Pembina 1] 
milos the altitude is 2,348 foot: at 1,256 
of tho “ divide,” it ig 2,518 feot, and at t 


From tho 1,215 miles to the end of the section the maximum gradiont is 1 per 


@ miles wide, and 


vith poplar, spruce, 
birch. The spruce is of good size and quality, and some 


10 difference of | 


miles, is 2,427; at 1,264 miles, 


2,4'3 feet, and at 1,211 miles it is As Tp | 


evel is not great: at ® 


ho crossing of the Pembina, 2,410 feet, 


100 of which thero is an aggregato longth of a little over 


and tive and a half rising eastward, 
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nine miles rising westward, 
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,200 feet wide at top. 1,000 fect at 


covered with poplar. The first eight 


aivie; from 1,032 miles to 1,074 miles, and 


t for 14 miles; thence to 
to the north-west, but with & considerable 
tchewan at 1,218 miles, and 
of it, to 1,235 niles, opposite 
hilly and rolling, and dotted 
hore of White Lake, which 
crosses the River Pembina 


pitch pine, tamarae and 
of the tamarac is large 
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e the altitude 
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The greater portion of this section is wooded with small poplar and willow, with 
openings at intervals; the hills are generally 
miles on the line west of Battleford is pr 
from 1,124 to 1,133 miles, is also prairie. 
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On the first 18 miles from Edmonton the works will be very light, ut both the 


excavation and bridging will be heavy in crossing the valleys of the North Saskat- 
chewan and Pembina, 

On the whole section the excavations may be classified thus: 29 miles heavy, 9 
miles medium, and 32 miles light. 


The principal bridging will bo at :— 


1,210 miles—Stream, 30 feet opening. 

1,2174 do North Saskatchewan: Valley 2,100 feet wide at top, 1,200 
feet at bottom, and 104 feet deep; waterway at flood 1,100 
feet wide by 26 feet deep. 

1,222 do  Coulé—900 feet wide at top, sloping to 30 feet at bottom, clear 
waterway 30 feet. ; 

1,237 do White Lake Creek 550 feet wide at top, 40 feet at bottom, with 
clear waterway of 40 feet. 

1,244 do Bay of Whito Lake, 40 feet opening. 

1,254 do Stream, 40 feet opening 

1,2615 do River Sturgeon, 60 feet opening. 

1,266 do Stream 40 « i 

1,267 do River Pembina, bridging 1,000 feet by 80 feet deep, water at 
flood, 300 feet wide by 20 feet deep. 


Section 3.—From the River Pembina to the Athabasca, 1,287 to 1,373 miles. 


Afte: crossing the Pembina, the line follows up the valley of the Lobstick to the 
Lake, which is an expansion of the river, at 1,281 miles; it then keeps on the south 
side of the valley to 1,401} miles, where it crosses the river, and takes a westward 
course across a low divide to the junction of the Moose and Root Rivers at 1,308 
miles, following up the valley of the latter to 1,312 miles. Thence it takes nearly 
a direct line west to the valley of the Mcleod, which it reaches at 1,328 miles. 
Following the south side of this to 1,3363 miles, it then crosses the river and follows 
up the valley of Medicine Lodge Brook to 1,346 miles. Thence, it takes a course 
over a rolling country, crossing the divide between the McLeod and Athabasca at 
1,357 miles, and reaching the south bank of the Athabasca at 1,373 miles, 

The country in this section is wooded with spruce, pitch pine, poplar, tamarac, 
and birch; the spruce and poplar of good size. 

At the crossing of the Pembina, the line is entering the foot hills of the Rocky 


‘Mountains, and it rises generally westward, the altitude at the Pembina, 1,267 miles, 


being 2,410 feet ; at 1,300 miles, 2,857 feet; at 1,305 miles, 3,025 fect ; at Moose River 
crossing, 1,308 miles, 2,901 feet; at the crossing of the McLeod, 1,336} miles, it 
is 2,993 feet; at 1,357 miles, the watershed between the Mcleod and tho Athabasca, 
it is 3,486 feet; at 1,364 miles, crossing a spur, 3,571 feet; and at 1,373 miles, at 
the end of the section, in the Athabasca Valley, it is 3,216 fect. 

Of the maximum gradient of 1 per 100 rising westward, there is an aggregate 
length of 20 miles. Rising eastward, there are about seven miles of gradients vary- 
ing frum ‘90 to 1 per 100. 

On the first threo miles from the crossing of the Pembina, the excavations will 
be very heavy, two of them will be in red sand stone, the first rock that hus been 
met with west of Red River; on the rest of the section the excavations are alternately 
light, heavy, or medium and may be classified thus :— 


24 miles heavy, 29 miles medium, and 53 miles light works, 
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Tho principal bridging will be at :— 


Feet 
1,2684 milos, the River Lobstick, first OTOSRINE oy saves eondens wee 100 
LAGU GOO SEPOBMsssas.c dees ase CO UANud etna eNahes eutvasesiay.e's ar 60 
1,2824 «ido Stroam......... reaeavaeeachs ist inieses kaydabkialie vs ek > vie 60 
1,287 do AIGa Eerieotopense ober te ctre mutes eae neces seeswnnyaveneé 60 
See peUG MOMs Rivers) kere el iene ee 60 
LB i ey | OG.» GOldpw ator UVON. +, su recsscavsesenseteees is vctis cdasssl.. 60 
SOU gebG. tatawor” Lolaticleec) /t.6..c0 sas een ve ol tees ORD 
BUG. SeU0L)  MOnER Nivaty it wade ere ect ek Tek “2 60 
a sake 0 Li Rea, i 40 
LO208s ile hon Olfe River 21h, WSN Med, deonen iuvex CXeas whaxebace 100 
1,3274 do SOU VIE CEPI oe iain s etiivean soeseecere a ace Oe 
Lopate do Stina. Sisi cepa eee ee ial, Ae Ae, BP, to 80 


1,3364 do McLeod River, water way 300 fect wide, and 30 


1,343 do Medicine Lodge River......00. 0 cececeseee 60 feet clear. 
Sevens 00, PS beeing see ieee ayes ser sede 60 do 
1,359 do 1 aE Sep Fn ye L 80 do 


1,368 do  Coulé 700 fect wide at top, sloping to a point at bottom, and 
75 feet deep. 

1,3714 do  Coulé 700 feet wide at top, 250 fect at bottom, and 75ft. deep. 

1,373 do  Coulé 400 feet wide at top, 50 feet at bottom and 85 feet deep. 


Besides the above, there are, at intermediate points, four streams requiring 
bridges of 30 feet opening, and five requiring an opening of 40 feet. 


Section 4.—Up the Athabasca and Caledonian Valleys to the summit of Yellow Head 
Pass ; 1,373 to 1453 miles. 


The line follows up the south-east side of the Athabasca Valley to the foot of Lac 
Brulé, where it crosses the Athabasca at 1,396 miles, This lake is an expansion of 
the river, about eight miles in length; the line follows its western shore, and, con- 
tinuing on the same side of the valley, on a gencral south-westerly course, it reaches 
the foot of Jasper Lake—also an expansion of the river—near which stands Jasper 
Tfouse, at 1,414 miles. It then follows the northwestern shore of the lake, and con- 
tinues in the samo general direction up to the 1,421 miles; thence on a general course 
nearly south, to the confluence of the Athabasea and Myette rivers, at 1,435 miles. 


From this point the line follows up the Caledonian Valley on a westerly course to 
the summit of Yellow Head Pass, which is reached at 453 miles. 


The valloys are wooded with spruce, poplar, pitch pine and tamarac of good size 
and quality. 

The altitude of the beginning of this section—1,373 miles—is 3,216 feet; at the 
crossing of the Athabasca—1,396 miles—it is 3,241 feot; at 1,414 miles, near Jasper 
House, 3,321 feet; at the Athabasca Devot—1,431 miles—it is 3,331 feet; and, at the 
summit of Yellow Head Pass, it is 3,730 feet by check levels from the Pacific coast.* 

The maximum gradient is 1 per 100, of which there is an aggregate length of 
8 miles rising westward, and 24 miles rising eastward, 

The excavations up to 1,403 miles will be in earth; about one-half of them will 
be heavy and the othor light. 


On the next two miles, at the head of Lac Brulé, the cuttings will be heavy, chiefly 
in limestone rock, including two tunnols, one of them 1,600 feet, and tho other 350 


feet in longth. Thenco to 1,413 miles the works will bo light, but on the next six 


eee ee 


*The levels carried from Lake Superior make the altitude of this point 3,720 feet. 


a a a A et Ki a ae eke 


» 


aet 5, iM i 
‘ 


ww 


en oa 1a 


dsl) 
ea eee OE bis We Le Lae 
{ aw A | eriontnd Coaevg eee aaa sa ares bel ‘ 
; . 1 i‘ iAP one eee eae et mi A ie Whee |» Li i a 
; x } ahs Wile peratnn Hey EH EU T DRY ye paewes faaneaey rene 


f 4 


a 0 j wea Ukbaivin’ Ta ed ed lode ob Cie webvdis ' 
. OO chon jo anes ned ond diatdes ap eeetreetdadeads 

wm re noes ; ip dia eapeayueereve vagy vecdvaa OF 

: ie qe dedbeaiedt Wy ane 0 ceeee bu wy ER PREAT 

ie “a « Lodi os ilagy wnbantlesowniedupnladte naan etontdo Mig 


a PY, Sw eeR CLL AL Preeti rr Te Tet 
] vy : F 


oOOT Perererer ry Peis ce ad ojauee Me cebbagvanbenne aww 


i i A ’ 
we , eern Lie dad -eatdew sewed iss Jowtcawotdas SOOT saat 


ite 


Tess 


anadbareaataeendsceepess Wibke-ctuve vivde cbc dtsea ta AVR 

Oe Dew otter Fadl ON ewe vale: suet dato 
4? -...tovel wolaoted? of Mislead | teab ze jas 
toto dest Ow ones abQ'9 dovncee ou viae eo adijboll ab ara,t ae 

a | See a a caewables tive allel! wie oe URGE: OBO" BERT -. 


ah ‘yee oad aoe ohn OO O05 C40 ade fee e FPG 1 EE CO f 


haa cmediod In Saud a od yokyahy qed ta ater saat O07 dun of! GORE is 
| TA dipeds toa DF may 

doo TP noe arotied say dost O88 qadai otis Te CO? GinvD «eh strat vee 

Ayeobiag) G8 bas waited ba deat 04 cook do wiibw fon) 00) tec? OD ove, f _ 


pimioenpes genet sao sehr on) cintherriotmht {4 ota sieds svoin Oi wa tine 
eek Mor enue Hh Qing pon oped Mere xytetinge ind Gt ‘to wog hia 


9 


J booth quell yo Aniews at) 0 eye wpinehay date onawindth, 4 Wd mb pelt 
oie HORLw) GULL yee. 4 


et tA et etld. ot oly’ moraclacit hod To ate 4 oe ee ned a amollsl ani! ad? 
‘ty Ae. wrvdeag pote vii a er en? ” "i b¥e nef, t On aerate Lad A ol) eeemhiennG si (pull te a Fi } 
ee i i Adigiend ob calind ddgio ddede wr¥in Ot ayy 

anes. 41 etn ViMea ws atten Weary & HO ,eellihy ond te oa care oi oo alu? wl : 
<0 sl Ty eben hin ele nese’ edt Te Grreneypne: ne waiar—niield ween) Ve Fo a a 


teey Been cle! any Yo erode tipiere Liwerty dud cvriiiigt moc 7 aottod ote) do penal] | arts 


extina brag 6 so eeaads (sali fey, 1 ad} ot s7@ COLO peng Ome oid ond mogerale : 
woh S041 in Meovre attey i. Sao hades ede do aormakina pall of aliaes Ylaen : 7 i) 
ot erie “htere, & it qoliay agi ealeuti.ot) qe vendiot oll 45! eaiod aids meer yc ey 
acl Pibja bodpewt ni dy eent faved wodle 7 Is dimunin af a j 
ca bwey Se ected bem @inics u9dic mG perivet|s dtr Galo wa meetin’ ofl ; 
aileap tua 
ald, d2-ctedt O1ES ob-eolion 27h eo Lins wild Yo yeilera ng ats Ae eels tt hee oth ~ hes 


bs i@eel. ene wollar oayl oe it (bE hi tree oblied POL = noma ladt A atl i wnlgeeis |... a 
inte ae ee t—gdreth anand pian ait? ax ciindt 1366 seo . 7 rt. 
® isso Anton’ ad} mod ulowel uses Uo ep) NST Le ie ius hl wellot To dices, : y 
fe Al vena aiinrrape We ei evods tod VW Oth eng Py Aangibiry onan adT 
, ide lew prints eon ‘of bay Jive wala noliot 8 . Pe 
ihiw. coeds la Modwiga Jods, (dine & 4 tiwii G0b 1 ob yt ancspaone onl : | 
dulgt! woe od) ban yraed Od > ny 
Jur add Ader dll, orl Yo dwoal add de patie owl bion-odd a) | eh i 


a heldn cevaadt al iiiw iad 
kt deatio 92s tore ood 0003 evil) jo aor owns awa py Hey baat feds sagtepanii al an | 
730 ene odd av did pdyll od Nive. asleewr eel! eofler Ciel al rand T Argel it a, , 7 oe re 


> —n a4 


whith salon ec) Yonpetitio a) atu sotvagath miley st balapa Weel MT 


ttom, and 


75ft. deep. 
) feet deep. 


requiring 


llow Head 


oot of Lae 
ansion of 
and, con- 
it reaches 
ds Jasper 
.and con- 
ral course 
35 miles, 
course to 


good sizo 


t; at the 
uw Jaspor 
nd, at the 
ie coast.* 
length of 


thom will 
Y, chiefly 


Other 350 
y next six 


nant senses 


the Pass, 
gneissoid rock. 


, On the whole section, the works may be classed thus :— 
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miles, aloug the shores of Jasper Lake, tho cuttings will mostly be in limestone, with 
two tunnels 250 and 
will be in earth, and not heavy; thence up the Caledonian Valley to the summit of 
the excavations will be heavy and light alternately, some of them in 


225 feot in length. From 1,419 to 1,434 milos, tho cuttings 


23 miles—heavy. 
25 miles—medium. 
32 miles—light. 


principal streams to be bridged are at:— 
1,382} miles—Hlardisty River, 100 feet opening. 


1387 « 
1390 « 
1,396 + 


Prairie River, 100 ss 

Coulé, 750 feet wide at top, 150 fect at bottom, and 60ft. deep. 

River Athabasca, 600 fect water way; from bed of river to 
formation level, 50 feet. 


1,403 miles—Stream, 80 feet opening. 


1406 « 
1,406} « 
1409 « 
14130 « 


ifs 


1,425 

14393 « 
144g 0 
1447 « 
1449 « 


«“ 60 ( 
“ 40 “ 
an arm of the Athabasea, 40 feet opening. 
Mountain Assiniboine, 700 feet waterway, 20 feet below 
formation level. 


1,4224 miles—Stream, 40 feet opening. 
1,424} 


Snaring River, 700 feet wide; from bed of river to formation 
level, 18 feet. 


miles—Stream, 40 feet. 


River Myette, 300 feet. 

Stream, 100 feet. 

Ikiver Myette, second erossi ng, 200 feet. 
Glen’s Brook, 60 feet. 


1,452 “River Myette, third crossing, 200 feet. 
Three other intermediate streams, require an opening of thirty feet. 


Over the whole of this Division, 486 miles, the works will average rather 
heavy on account of the large amount of bridging. The excavations have been 
classified thus :— 


104 miles—heavy, partly in rock, including four tunnels of an aggregate length 
of 2,425 feet. 

145 miles—medium. 

237 miles—light. 


Further examinations will be made before locating the line for construction, 


with the view of reducing the heaviest portion of the works, both in bridging and ~ 


excavation. 
A description of the general engineering features of the lines from the Yellow 


Head Pass to the Pacific coast will be found in Appendix T. 
I have the honour to be, Sir, 
Your obedient servant, 
MARCUS SMITH. 


SANDFORD Femina, Esgq., 
Engineer in Chief. 
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APPENDIX Z (B). 


CANADIAN PACIFIC RAILWAY SURVEY. 


Ltves lost in connection with the Survey, during the Years 1871, 1872, 1873, 1874, 
1875 and 1876, 


No. Name. Remarks. 


1871. 
Alexander Sinclair ........cccccc0.. fave cet 


1 7 |Lost in forest fires, 

2 William Matheson... cece se..., do 7 do do 

3 Indian, name unknown... ........] do 71 do do 

4} do 10 a er tee do 7 {| do do 

5 do agp 1 Ones Rae do 7 do do 

6 do do do vi do do 

¢ 19d do : do 7 do do 

1872. 

8} do : do seoseeeeeeee April 7 {Drowned in North Thompson, 
9 'Arthur Hamilton. .....10..... 0. May 20 do Lake Temiscamingue. 
10 |Edward J. C. Abbott............., do 20 do do 
11 |George Knout .....cc00 ce A gcueoces do 20 do do 
12 |George Rochette.. ....sseeerscseeeset do 20 do do 
13 |Frederick Chadwick ...... ........!Nov. 26 do Lake Huron. 
14 [William Caldwell..........00.....] do 26 do do 
£5 | Smet DETR TORT sore ncincse dt in 26 do do 
16 |Michael Clancy.. ...0. cesses ssoseseee| dO 13 |Broke through ice. 


rowned in Whitefish Lake 


|B 

i 1873. | 

17 [Joseph Hughes, ...cecccccsces cece secs July 24 a 
| 


ESOUArUEY TOri6ses kee Ss do 24 do do 
19 |Neil Patterson... sec. Waasnvesaee ED 24 do do 
20 |John P. Robson..... ..... soosseseee October 2 Died. 
21 {Nathaniel I. Price... seco... Dec. 39 | do 

. 1874, , 
22 (Wor. Tappige.: sities cesses ec ++|October 3 |Drowned in Frazer River. 

1876. 
23 [John Spence... coe ssceee srserreeee Opt, 29 | do Dalles River. 
24 ‘Joe (PASkall Wl. WGN hG 29 do do F 
25 *Thomas Robingon .sc....eee sees, Nov. 4 |Went down in steamer “ Pacific.” 
26 }*Edward Jynes ...ccsssss0ss-6000..,4 do 4 | do do 
27 j*Samuel Nicholson. ccs -coeee! dO 4 | do do 
oS SP SGOM TEED NE sce tart hs eacurds os do 4 do do 
29 |*George Skipper ....sece cssee sess. | do 4 do do 
30 |*Richard Corcoran.....0.... «6. | do 4 do do 
1875. | 
31 |W. P. Scott...... vr eovenvsse¥s tooerseust DOG, 31 'Died. 
bide LOTS. 

82 [Jolin Dolaw i vs wctevid Redes Sune 25 Drowned in North.Thompson. 
33 [Isaac HOWCD cscs sees sees t+ seeeeee Daly 19 do Salmon River. 
34 [Samuel Londit...... cece ccceee as October 16 do Kettle Falls. 


a apap nen ene oe REE Rt Se PPE ES NE ERPS ro 


* These men had been paid off a few days previously. 
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APPENDIX¢Z (6). 


73, 1874, LIST AND DESCRIPTION oF THE SEVERAL CONTRACTS ENTERED INTO IN CONNECTION 
WITH THE PRELIMINARY Works OF CONSTRUCTION OF THE CANADIAN PACIFIC 
RAILWAY ; TOGETHER WITIT THE GENERAL SPECIFICATION UNDER WICH THE WorkK 
IS BEING EXECUTED ; ALSO INFORMATION RESPECTING ALL EXPENDITURES FOR 


CONSTRUCTION PURPOSES UP TO JANUARY Ist., 1877. 


aaaninmseaat 


apeaiamet AR EST 


\ 
f CANADIAN PACIFIC RAILWAY. 
iz SumMARY of Payments made on Work done up to J anuary Ist, 1877, 
3 | 
3 | 
g 
o | Name of Contractor. Amount. 
S ' 
| S| | 
| | . $ cts. 
1 |Sifton, Glass & Co., Construction APTACASED MNP bRAESsANCA pmesdacesiohhoss odscyel'venvsi ve FOGIAOO OD 
do Maintenance.......... SR ceeeessn PSNI es cRaria tess: tas deepen ohese ite. .tcs 2 519 80 | 
————! 98,919 80 
2 |Richard Fuller ERI ORLA TRS UvPa TS ene a Rg ik lees tan GEE ie. Lente peednce 98,250 00 
' 3 |F. J. Barnard..... yee) Saisie Pree aseienires aie. Bae i ectetenesehaeterscs gas 27,184 9] 
3} 4 !Oliver, Davidson & SB Ree nah Ease Goah aiads Siecs 903 conga, sstssensd cubiee chveas, ees tteseesee eeeseeee! 80,680 00 
Ly 5 ‘Joseph Whitebead............ PE areata gl ED LE err mere sooseeee| 208,163 00 
: B GROAE Oe ui otoisuc i Ae RONG Te cokehaWaeaebicccors fice sss ny ran Penne oesaho¥se “anevsaey -eeaapeasi yes aay OF G41 1 BO 
i 7 |Ebbw Vale Steel, Iron & Coal PP etosteae cape ponsqeenmitenersienisbilisueed ander, eee 284,117 21 
: 8 | Mersey Steel and Iron AT Waxccy ecco en oe PER goes eaay, aaah chensinvbsenoevnteivesoa. 1,128,737 35 
9 | West Cumberland Iron aud Steel Go ........ ie a Sn wometers ceperanmtveses tadseur ec sc tat ead 58,175 52 
: lu do oO RAMEN SSNs OER AIS, Mente foleesct CEE ie 
Ne 11 {Naylor, Benson & Oita Ree mindaho tus! bétein, Hveeay ee iy spi tiwnetedtabrses sees bs et0sneoss. cvsessisemvene 265,052 86 
hq 12 |The Hon. A, B. Foster ......... fasSesdacivavsasessubeasteccins orerc. sot *rereere weeeesveee-sees sovesenas sores! 41,060 00 
| 13 Sifton & WRGEA GE cit AL ae gek bo rasen enetseeee caseas snscesees sussesees toseseseseenzent 239,220 00 
e4 14 , do Pea ppd ag LL SPE meine ee Oalpe eOTR wetter sereveseeveseeses ssoesesee reeves! 214,500 00 
tt 15 Sutton, Thompson & Whitehead Sey ge | Re eee ttn ANGER CORINA EN scnetnersseeediees ome PEO oe eee : 
| 16 (Canada Central Railway o....... EOE aS eas Oras cea Mann snod intanaeyins st 3 GOO 0 
4 17 Anderson, Anderson & RI OVas car eeees ehees'cesedseut Wet estts ost Ree Obese eas soeSetinbees vee ssarisecessectee tt -| 61,462 96 
bd 18 |Red River Transportation Ghee tetg a eT sssnh castes castes coeneseer seeeessasonansegs cas. |, 206,171 33 
; 19 |Moses Cherrette.ccatigg ie eipe Calet Atti ahd cass cowthattaninueicl yin aioe ne Seuges: 1,600 00 
; 20 |Merchants’ and Lake and River Steamship Co..... “Shot Test seteasete csesesestityesen,cnansene rovese |: 9 OF, 26. 28 
f 21 «| Patrick Kenny...... ., PT teen shvsns ointancen ta reet See aN A Easevesterestcore ee 8,782 11 
re 22 |Holeolmb & Stewart CERAM GS A rest hedostintghisw: treassbscgemuen ns fi Suvileovesdcovece Macnee 5,850 00 
} 23 |Sifton & MBM ecto ee FES ER EB eo ier ennemnnniarnad Sie AN Eat, eons suults (TALC AG TA 
- 24 Oliver, Davidson & OO xtc PRR OR ee ore ree er ET aE teovveese! = 3,083 70 
: 25 |Purcell & Ryan...... Raves sasssndhesesdaccher save, 1 TM stesnses spe ssseuses. sstsa: nsesnsacestevsecesensl 129,100 00 
¥ 26 !James Ishester,,, PPeacae aoe he ee cunts vdsolvne suo acideber sevsccecel cls, steer cee? 14,800 00 
27 |Merchants’ and Lake and River Steamship Go... ... Atoneana ve¥bededs\<evnah\ Seasnesacitewere cessed) “89060 00 
28 |Red River Transportation Given neta cata Psi een ts tekeencetes Seigs) aavodel Iasgen att Al SSH 
: 29 |Cooper, Fairman & Co...... eae Rn coe Cmae Berets Wiyssevendithee Cena eete rset es 4,275 00 
Bot do ian Ip AL. Nera Pavmenncbeaten they J. ailsnbes Mi: 79 V Seite oehesbe ss eoveuce aekens neice 16,160 00 
31 |Patent Bolt and Nut Co. Reb aan ed vs rege ee oe Eee Mae at ee ae 6,800 69 
Miscellaneous Payments, Inspection of Rails, Insurance, Commission, & ese. ccccce.. 218,553 06 
Engineering and Supervision of Construction..........,... *t*08368 S8sar~00 srs0nseee wvieseees caves 216,754 I] 
Total chargeable to construction to date .. #hebenan $6des6bA¥. she SGnds odeceeses 4,942,739 12 
_— | 


(Signed) Cu. O. PALMER, 
Accountant, 
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Contract No. 1. 


TeLEarApi.—Winnipeg to Selkirk, thence along railway line to Livingstone. 
Length 294 miles. Sifton, Glass & Co., contractors. Tho contract embraces the 
clearing of the land in the woo led sections to a width of 132 feet, the furnishing of 
all materials, labour, instruments and everything necessary to put the line in opera- 
tion; the building of substantial and comfortable station-houses of log or frame, with 
shingle or thatch roofs, at distances not less than 50 milesapart at the most eligible 
points along the line; and also the maintaining and operating of the line fora period 


of tive years after completion. Date of contract, 17th Oct., 1874; date fur completion, 
13th Oct, 1875. 


Contract rate for forest SCCtION......c.cccecscesceeseeeee $492 per milo 
A PUALPIG GOCHOT sescscies vyesnnstpeye sis > 189 
He maintenance and operating with 
profits, per mile per annum.... 16 


Paid on account of Construction ........cccccceseeseeee eeeees $96,400 00 
ff e MAMNGONANCS oss ,cseusskesdecges deresreds ELD LO. OU 


98 915 8p 


The lino has been in operation for its whole length since July, 1876, but thore is 
still some chopping and considerable burning of timber to be done. 


Contract No. 2. 


TeLearapint.—tLivingstone to Edmonton. Length 517 miles. Richard Fuller, 
contractor, The contract embraces the furnishing of all material, labour, instruments 
and everything necessary to put the line in operation, and the maintaining of the 
lino in good working ordor for a period of tive years after completion, Date of con- 
tract, 80th October, 1874; date fur completion, Ist July, 1876. 

Contrac: rate, orection of linc............-s0006 $213 18 per mile 
MAINCENANCO.....ceeeeeee ee seeeeseee $13,000 00 per annum 

When the contract was entered upon it was understood that the line for its whole 
length would pass though a prairie country. Considerable sections of woodland, 
however, were met with which necessitated clearing. This was paid for at the rate 
of $25 por acro, by arrangement with the contractor. 

Paid cn account of Construction.......scccccccrccsssssesseees $98. 350 00 


The line has been in operation for its whole length since July, 1876. 


. 


Contract No. 3. 


'TeLEGRAPH.—E lmonton to the existing telegraph system of British Columbia. 
Length about 550 miles. F. J. Barnard, contractor. The contract embraces tho 
clearing of the land in wooded sections to the width of 132 feet, tho furnishing of all 
materials, labour, instruments, and everything necessary to put the line in operation ; 
the building of substantial and comfortable station houses of log or frame, with 
shingle or thatch roofs at distances of not less than thirty miles apart along the line, 
and wso the maintaining and operating of tho line (without profits) for a period of 


tive years after completion. Date of contract, 9th November, 1874; date for com- 
pletion, 2nd October, 1876. 


COMWACE YB rovasasersatsctarpusesender sébesrsassess 8) 400 Os pOLmLG 
“for maintenance and operating, without 


PYOLGS SEA ae VIG ile Se a Wis eves eonsene 46 50 + 


Paid on account of Construction......c0ceeeeees 27,184 OL 


Material and supplics have boon provided, but no great progress in constraction 
has been made. 


EE a EN I TT ERT ea Re een eg arene i i iat 
: - PARRY TEI SIT Scalia 


al SP alisha lalate eR coer i ge 


TOTTI, octane re 


Meee 


Rae Stree 


<ye m) 
; e a: pital ee 7 Ni 
= — = 
Paar | ‘ y be .¥ 
fA 1 eh pi iis aba K 
, w siden cet nu iy di shiparea r al a ¥ 
oh eh spare even han ne mila ra sine ®) 


a 

Th 

i romper | ohio » iyay a al 
\ 


, aa gitneenmypaeir: tbe The 


eee wd ant, rnb foun at 


Pose bili ol shes aieal wien | 
hie #16) oat ana telnet syiniahnenen opens at oat 0 Al 
, honk pari a wat — Babe greenday etorts ate ke 
s vF i) %j 


ting sg BO ls ae ri peneeas yo Peeve Sl ode Suerbue 
ent o* pepe te beer we Gn tee oo olen bitin | : 
thaw tare, bin esagepeet val i t 


| OF us ene omy slim aie . aT 
; wo rede “eer 4* = Fe. 1imbte p@dehbcrenive | Ogioutanen to Jenene vert viet : i fi : 
“ah be PN sqroetys SD de bP OERQEE rT REMY’ pnenohe len ™ va. 

/ OA ere at 8 erin ; 7 4 
ai oteit dud PYBK elal, pain ove toaty ativdl, nejhieeeyo ai noal seal oil ont i 5 

| oraly at 09 anid had yes gh mrahinige tity artkpgonds aaaen aon 


oa Sardi j | ; ie if | 


“aw boiguleiSt sola 44 diya serps yes ‘paabagnivkl=, ata (os 

. 44 toni avedal Jerotnot tia to qalhilvult oth imendine copa oT ec . 
get Ye parlatedaores weld. Beth pOlmnnony UF oindl iF maty Minny yA coma nt gol wer tm | OP ig es 
tnd V6 4:94 duh. mois olqinne +? fia wuyny ety | Sab np a sple yslabow loony rit oa +, . Sime 


AL gl bel miter edt ould; PET cwenteret), IDE fonts) y) 


oieieh sve ft re Tee Pere a te 16 Bad vary “ aletsonienct) ‘fh! nt Ap 
| decsrtantin ep TO GUO ENG aston eos avi cons Mek AU at r Oy ie 
; aiswire ay att-eiit ocd dal? bowterieb>en aw dh aoe harcpiine ut ahatidmom oil! oul). ei 
‘ nwifioen In arcitecn aiderohtum — ogriaacs wih i yond) wang Cooter Hlitpwial ey 
| ates okt da tcl fies wie eT = ott ole fetithonynge: ducky dtiw dom, cow Jvownd mc, fe 
. horinegs oof Heb Ieediogedtta yl finn ye 68E To a 
Se A GD viva don ces Odie uted fadeeneh noinordRaee it Ja Gov0# 1h) and r 
SPRL lal osnie aliged) alow oti ect socterreqe mf nen sod gail ol'T (me es 
as ef 
x ai motian 7 i : z a 
twentes? Matiedl bo ivoteve deeretal wlietey edt of colic wepavadet an 
} navetey daaateery oft wn eons ee atl 5, 4 potinn O40 grinta lrythel rH 
Ls eeddebe! Aewy Salt Arad ESE Foi offs ty) cating: foldigw ol bea 6d) ié-ganeie 1 
ravoner dy anil neld tug a) Yinnnmeiod nis diye bve \shodene (fen tosdel aleisolapet * ep A 
ated ww yal yo aspaeon eniiada “tile ited Ld bate iol Pe ‘1 S07 Atal wi a ‘: 
a aedls fae ania ini ae! na dey bp ay pera hee vio ell wy algae Oe 
oy De wre + Le Cad arg yrpdiiw). wae ads TO Gaels sl be aL rel) testey Bote 
1h Gleb | jaro walemovel, ANY don tinos > 4) at att aly oho yaRn wtaoty &yM at 4 ' 
hth dod Let eo a ‘ 
pltees Uy ay diy a dteey dt OO a aad Me AOR Nairn : ay 
drapery vidoe Asn § sma Pare M “alfa 
« Mi oF <deibichan 900i 8? Kisses seapece MOTE uy 
{ih SBE TRS. ceeetied ede rode tNie Yo deneyen eo Burl - 


j nol ortiesas. al even decry, oa Jud’ bovth oan weed aa! boa ieliuedd 
: } era] 4 jLeviven | ee cadiaed 


( 


kh, 


ee Rea ps sae | epee Kae 


Da Rae 
v 


ra 
—— ; 
eg 
ngstone. : 
ices tho 
shing of bs 
n opera- *4 
ne, with ae 
eligible gid 
: ; 
aperiod \ 
pletion, Paget 
F’ 
| 
ae | 
q 
tj 
i: 
b | 
F 4 
bo 
919 80 B 
A ee 
thore is Po 
§ 
ie og 
e4 
fo 
& 3 
ee 
Fullor, 3 
uments ina 
of the b 
of con- art 
wa 
$s wholo yd 
odland, bi 
he rato ane 
ES | 
paid 
Pied 
umbia, 
tes tho .; 
5 of all ‘ } 
ration ; pik 
» With “ye 
10 line, Ta 
‘iod of (fo: | 
r com- bi fA 
&° f ? 
Ved 
ih 
Sa | 
{ 
i 3 
ruction 09 
“> 
4 
4 


Contract No. 4. 


TELEGRAPH.—Fort William to Selkirk, about 410 miles. Messrs, Oliver, 
Davidson & Co., contractors. The contract embraces the furnishing of’ all materials, 
labour, instruments, and everything necessary to put the line in Operation, and 
the maintaining of the line in good working order for a period of five years from tho 
date of completion. Date of contract, Ith February, 1875; date for completion, 
31st ensorice 1876. 

Contract rate for forest section............. serseee cove § 590 por mile 
> ET 4 UM Ue. SUA aa ema 435 s 
+ maintenance (included in above rates) 
Paid on account of construction......... reeeeeeeee $80,080 
Total amount of contract work, when completed, 
estimated at........ Sa neewars teseseeeereeee reese 243,150 


Tho tolegraph is erected 60 miles westerly from Fort William, and 50 miles 
easterly from Selkirk ; the remaining portion is in progress. 


Contract No. 5. 


Pembina Branon,—From St. Boniface (opposite the City of Winnipeg) to a point 
on the Intornational boundary line east of Pembina. Joseph Whitehead, contractor. 
Length 63 miles. The contract. embraced the excavation and grading formation of 
the roadbed, and consisted chiefly of earthwork obtained from side ditches and 
borrowing pits, the roadbed being raised above the level of the prairie to a height of 
from twenty to forty inches, as circumstances required. At all stream crossings, ° 
openings were left in the roudway for such structures as were considered necessary. 
The structures are unimportant and are not yet in place. Date of contract, 30th 
August, 1874; date tor completion, 30th October, 1874. 

Contract rate, 22 cts, per cubic yard, with an additional allowance of one cent per 
cubic yard for every hundred fect of haul over and above 400 feet. Amount paid on: 
the completion of the contract $208,163.00. 


Contract No. 6. 


Ratis.—For 10,000 tons of Bossemor steel rails, withthe proportionate quantity of 
fish-plates, bolts and nuts, to be delivered at Montreal, Guost & Co., Manufacturers. The 
specification required the rails to be 57} tbs per yard or 90 tons per mile of railway, 
tho rails to be fish-jointed with Bessemer steol fish-plates and iron bolts and nuts, the 
form of rail to be “Sand berg’s Standard Pacitie Section ;” ninety per cent of the rails to 
be in length of 24, 26, 28, and 30 fect, ten per cent might bein shorter lengths in even 
foot, but none under 18 feet, the fish-plates also to be Sandborg’s Standard, with such 
modifications as might be authorized and directed. Date of contvact, 23rd December, 
1874; dato for delivery Ist July, 1876. Quantitics and rates as follows :— 

Tons. cwt. qr. lbs. 


10,005 10 0 1° Rails @ $54 62 


$546,500 83 
DIS" 6% F491. Wish plates @ 54 62 
1 


20,719 23 


I Ul Wh 


83 5 9 Bolts& Nuts @ 93 29 7,767 72 
$574,987 78 
Allowance for Winter Preigh bes ocvsdls cas silken ivekes 1,423 81 


$576,411 59 


Amotint paid on ROCOUNE ssseereeseceesecsrereerscesssseeee $576,411 59 


All tho supplies embraced in this contract havo been delivored, ) 
38 
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Contract No. 7. 


Ratis.—5,000 tons of Bossemer steel rails, with the proportionate quantity of 

fish-plates, bolts and nuts to be delivered at Montreal. The Ishbw Vale Steel, Iron 

and Coal Company (Limited), Manufaeturers. ‘Tho specification was the same as 

{hat for Contract No. 6. Date of contract February th, 1875; date for delivery, 

during the season of navigation of 1875. ‘The quantities and rates as follows :-- ; 
Tons. cwts. qrs. lbs, 


Walla vices 5,008 18 0 13 
Fish Plates.. 188 13 0 21 


a 


5,197 11 1 6@éll, = £54,173.~6... 2 
Bolts oie. | BOO OD OG S24 Peed = AL AOGN2I G10 


£58,390 5 0 


CUIYCDCY.. ccc eereeeeeeeee nsec neeeenens $284,117 21 


Paid on account......ssecceeeseee 294,117 21 


All the supplies embraced in this contract have been delivered. 


Contract No. 8. 


Ratis.—20,000 tons of Bessemer steel rails, with the proportionate quantity of 
fish-plates, bolts and nuts, delivered at, Montreal. Tho Mersey Steel and fron Com- 
any (Limited), Manufacturers. The specification was the same as that for Contract 
0.6. Date of contract 14th January, 1875; date for delivery, not less than one 
half during the season of navigation of 1875, and in time to arrive by the first day 
of October of same year, and the balance on or before the first day of July, 1876, 
following. The quantities and rates as follows :— 


Tons. cwts. qrs. Ibs. 


RAG vcccacesee BU UUE LO 0 0 
Fish Platos.. waiy, Sac wt 


ee ee eee oO 
— — eee 


— —. - - —— 


Paid on account ...eccseceeeeee $1,128,737 35 


All tho supplies embraced in this contract have been delivered. 


Contract No. 9. 


Rains.—5,000 tons of Bessemer Steel rails, with tho proportionate quantily of 
fish-plates, at at £11 per ton, and bolts and nuts, £20 per ton, delivered at Montreal. 
Tho West Cumberland Iron and Steel Company (Limited), Manufacturers. The 
specification was the same as that for Contract No. 6. Date of Contract, 6th April, 
1875; date for delivery, during season of navigation of 1875. 


Contract No, 10. 


Ratts.—5,000 tons of Bessemer steel rails with the proportionate quantity of tish- 
jlates, at £10 per ton; bolts and nuts at £19 per ton, delivered F.0.B. at Workington, 
Seine The West Cumberland Lron and Steel Company (Limited), Manufacturers, 
Tho Specification was the same as that for Contract No. 6. Date of Contract, 6th 


ws 


a 


a 


| lin + eal meas e 
“ns ial 


7 at nt ee Pa ee PED « ‘ 

sins au mate rplene . % hind, a4 ; ; 
he ' an ure , 
onl ea lsat a ‘i ‘\y A all Dk BME PR 2 ae ee 


<i ; . ka : - 7) i 
ita: ea oat 
‘ if? e ae eee a oe 
dt f ; pe 1 he + a ; 
ae a. ti tae tm well rn 
* si, i» ‘3 


‘@lmls ie a. 
7 ot oo ae, iy 
Po) .\ ¥ oad ack 


visi etsstdy wiadeesayi homed nL ; wai ' 


“ 
t SENSORS. cose -sssathpeion ab bis 7 
. dite mond wed! domeenoy walt a) syed ey eee z o 4 
b ‘ A a Mad 
. | | A i Yopstant . ~ ee . 
‘ Dine ob aeghdroynenn atv fa) sino ry 
; moe 1 tata pebnpey Syouenals, qe ut mats bo Perera arnt F* Be ; 
; HoH 1a Cena aNT! omer Miihbnaitiaee arp retina Me Yar: 
“ag ge wii “eal phah (Atel rwdnil 21d samines: ie aa ~~ 
t leh foot A) Die ct part eb cama wrly Yad | 
BG Wo et ae odd whieh Ceiiiaa) hd sede apa ie 
<tr it 4%, plas tne wg itotp od! steal 
; od mp “are © aug 
} 0 i) ag roe ode pudqte Me 
2. 6. er iat 

. t% Fea Wt. 1H HH of OR uot , ‘ib! 

ae VaEPEL Ie vinous acoenhin pe wre cagA . | ee ; 
fa Ter act ie cht dheebe tbeewr ie SORA ter fal : ; | } ; 
, shartyriln’ goad aver tentanie cdl et hentewhaye wollypee orld FIA . i / 
\ . re bats twit) i 


y: Ver Sarg “ot eanyl pre jem, wat — hie bont4 casraendl te re Vi C—-@ iat] 
| ye" igost, 6 Sieaved ida mS her ale i ad, Sent Bron arts loved, veer wee TLS le polal qealal 
CRM StL rt me a hee ae hag rod bie ham aia bun wieemuny don Wl ot? 
Jia) 0 inet? In oie 1 me jomiiew) WA ids an baad lid? cow as baad) Veda rye 
GFE) do vel perghrne, “lo onan qelattty oeomuilels vik wiyly j Cray 


AG AK ort . : - 


—_= 
__ 


(Hot Th Qekunep dhaanl)y uperry eal bw Murr indy genet a apt? O00 din brat 
ost are W ab th O.T lypvitel wet seg dS te ahi tncg nthe pat vise Lt) Bs Slo . 
vivir awe be iaitel } hertos pe? 200 wend bebop el ae att biel 

P Ti ies bree? hunt wh Seer ute oat 2nd) +a cite od) pew sulinebiione tt 


“Pe ian eek: ae ional - ; ore ee mes 1) ae a 7 pre Cs 
is 10 : AF LN ' “ ol = 
f reg | non vue Rass a shad ry : 


ntity of 
el, tron 
AMC its 
olivery, 


oe 


lity of 

| Com- 

Nntract 

none 

at day $ 
1876, 


ity of 
(real, 

Tho 
April, 


i; fis}. i 
vlon, 
ern, 
7 Oth 


387 


es ——$—$—$—<—<—<—_s= meamegiroeiee etree ee oe See ——ooo—S——_ 


April, 1875; date for delivery, during season of navigation of 1875, By subsequent 
arrangement, this lot was also delivered at Montreal the same rates being paid as per 
contract No. 9. The quantities and rates as follows :— 


Tons. ewt. qrs. Ibs. 


Rails........ area 10,000 16 1 10 
Fish-plates............ RIAA TL lant 
10.380 13 2 14 @ £11 = £114,187 9 & 
Bolts and Nuts....... 8 15 0 0 @ £20— 1,715 0 0 
£115,902 9 6 
MARGOLIN &, sescos cits vissincs sb agaven ese Uhaadpncns ane tassotny oc $ 564,058 71 
Paid on account............ sash 0b Plabe conte saa caxelenveecdes $ 558,175 52 


All tho supplies embraced in these contracts have been delivered. 


Contract No. 11. 


Ratts.—5,000 tons of Bessemer steel rails with the proportionate quantity of 
fish-plates, to be delivered F.0.B. in Liverpool. Naylor, Benson & Co., London, 
Merchants. The Specification was the same as that for Contract No. 6. Date of 
contract, 9th February, 1875; date for dolivery—2.500 to 3,000 tons in March and 
April, 1875, but not exceeding 1,000 tons during March, 1875. The remainder in 
May, 1875. The quantities and rates as follows i— 


Tons cwt. gqrs. Ibs. 


Rails, ieee Bir Ss 7's 
Fish-plates > eran 109 10 L 4 


ee ee 


5,186 18 2 22@£10 10—=£54,462 16 3 


OREPOROLT, Poa eee eternts MUTE EMRE) as $ 265,052 36 


Paid on account.......s0000.eceeeseee, Sieben dsaan’ rl soos $ 265,052 36 


All the supplies embraced in this contract have been delivered. 


Contract No. 12. 


GrorataAn Bay Brancu.—Extending from the proposed western terminus of 


the subsidized portion of the Canada Central Railway, to a point on the French 
River near Georgian Bay. Length about 85 miles. “Hon, A. B. Foster, contractor, 
The contract embraced the cost of surveying and locating the line; the complete con- 
struction of the line in running order; tho station and terminal accommodation ; 
telegraph line fully equipped ; the rolling stock equal in the first place, to $2,500 
per milo; and wharf accommodation at the terminus, at River French, 


The contractor to be paid at tho rate of $10,000 por mile, also interest at the rato 


of 4 per cent per annum on tho sum of $7,500 per milo, for 25 years, and a grant of 
land oqual to 20,000 acres per mile, 


_- Amount paid for surveys....cccs cccceseees. tersseeecscerecereeees $41,000, 
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Contract No. 13. 


Mari Lint.—Grading and bridging—Fort. William to Shebandowan. Length 45 
miles. Messrs. Sifton and Ward, contractors. The contract embraces the clearing 
grubbing, fencing, excavation, draining, ditching, foundation works, wooden bridges, 
culverts, and all other works required in connection therewith, according to general 
specification, Date of contract, 3rd April, 1875; date for completion, Ist August, 
1876. 


The approximate quantities furnished to contractors, moneyed out at contract 
rates, are as follows :— 


) 


SCHEDULE OF QUANTITIES AND PRICES. 


| ! | 
Ley oe | Description of Work. | Rates. | Amount. 
‘ 
’ é | | 
a | 
$ cts | $ ets. 
700 acres... .... SCL) Den te npl eben eet est sor POL (ACKEsc6. es eaae 20 00 14,900 00 
PIC ed Shae Bs at ELC ECE 1 Bi ae gnome ia acres ss Hi ator 40 00 880 00 
Oe aes wea. Grubbing, including side ditches........ “  _.... Pe seet 60 00 6,840 00 
20,000 lineal feet. Fencing ...... titers ss0ee seeeeeceeseeseeseeee PEL 100 lineal ft.. 5 62 1,124 00 
30,000 cubic yards Solid rock excavation ...... per cubic yard...| 1 25 | 37,500 00 
8,000 | * . Loose s areas “ _ 0 50 4,000 00 
944,006 ot .. (Earth excavation....... MADE ALLER ee a a 0 23 | 217,120 00 
74,000 lineal feet.. Under drains. 0... 000. cscs... Weidtes scare. per 100 lineal ft.. 50 00 | 37,000 00 
2 spans 100 feet clear|Howe truss Woah 4 oeSiriy penihy Sanuran ieee PET SPAN....05. 0000. 3,C00 00 6,000 90 
(oy TDs ae | i Pap Ra NF met ne we aol Eh Rte ss Sy. | 2,400 00 14,40) 00 
Depts ot 2s Sapp tones ET eA) ih Beeneen 1,800 00 ! 1,800 00 
ee ee 40 hs = Nite - sataneuasivasenesett creer: A: aera 1,000 00 4,000 06 
6,800 cubic yards|Crib work in abutments and piers of 
bridges, including timber and stone 
Nea LT a ae agp i Mel veeeees per Cubic yard... | 225) 15,300 00 
1,200 i CPEDCERIS cnsraiee cues ne ne as J Reet 4 00 4,800 00 
Epo VOR TORE AE tiered atin tree i, per lineal foot ... 0 40 520 00 
10,000 ae |Timber, 16 inches by 12 inches, string- 
ers for-trestle bridges and culverts... a fee 0 35 3,500 00 
100,000 A, -|Timber, 12 inch square, in trestle 
bridges, culverts, and cattle guards. a 0 30 30,000 00 
30,000 ee --|8 inch flatted timber, in trestle bridges, 
culverts and cattle guards........scs000 as oan 0 15 4,500 00 
20,000 feet, B. M...| Hemlock or spruce PLA css. crue pas per 1,000 ft., B.M. 20 00 400 00 
10,000... Pine plank ......... birder. Bachna Be aha i “ a 20 00 200 00 
5,000 “ft +|Hardwood plank ......06. ccsscossesscose cosee, es BS 20 00 100 00 
20,000 IDS. pessece Wrought iron, including bolts, spikes, 
LED Uc SR oa Aes ctr sir attr aye ag NZ POPU socssc eve 0 10 2,000 00 
ALU Vid Sec nee nee Cast iron ......... REberseLssseve Pht ty easewereraine 5. 0 07 210 00 
1 ———_— SS 
Approximate amount of Contract ...essecoos socee. | sesssenee Saeseats $406,194 00 


ei reper comes eee re eee ate LL AES ee 
After the contract was let, a change was made in the location of the line, which 
ent off about 123 miles at the Westerly end, and reduced the quantity of work 
about one-third. The contract now terminates at a point near Sunshine Creek, 
length, 324 miles. 
Approximate amount of contract (as revised )........... $270,796 00 
Amount paid on account of work exceutedsn........ 239,220 00 


Contract No. 14. 


Marin Link.—Grading and bridging—Selkirk to Cross Lake. Length, 77 miles. 


Mossra, Sifton and Ward, Contractors. The contract embraces the cleaiing, 
grabbing, fencing, excavation, draining, ditching, foundation works, wooden bridges, 
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clearing, 
1 bridges, The approximate quantities furnished to contractors, moneyed out at contract 
0 general rates, are as follows :— 
. August, : z 
8 SCHEDULE OF QUANTITIES AND PRICES. 
contract | 
= Cpa, Description of Works. | Rates. | Amount. 
| TT calenbleakl | Ueki 2 lkdeabshg Ryo, a1 slag 5 PPR ( REE | SRT 
Amount. f | $ cts. $ cts, 
7,000 Acres... s[CIEREING sencvon socccvece scsosecesoctessn soesescoesee sees PEF ACFE, | 5 00 5,000 00 
A001 HT aceite tons, Oniuiigs cece Riceeeny go sae eg 40 00} 4,000 00 
Ae: IGrubbing, including side ditches ......... 2600. os 60 00 | 12,000 00 
“a 200,000 Lineal feet !Fencing....... cesses sssssscesesce sess etiseke reas per 100 lineal feet. 6 00 12,000 00 
$ cts. 10,000 Cubic he Sow TOCK EXCAVATION... cseeee eeeseees PEP CubiC yard. 209} 20,000 00 
B00 00 3,000 ‘¢ _.| Loose fed Witte a ecrattiss chseo est Ape : 100} * 3,000 00 
"980 00 1,000,000 ‘f ..(Earth excavation, including borrowing ef < 0 26 § 260,000 00 
Bio 00 40,000 a -. Excavation in off-take ditches beyond | 
7 O° 2p Radi way WE sscccessssseses aed acs Ta 023 9,200 00 
37,500 00 20,000 Lineal Feet Under drains ....c.c:scsscssoese ss, v- per 100 lineal feet. 50 00 10,000 00 
4000 00 3 spans, 100 ft. clear. Howe Truss Britled so ccasrcoccesstoon ter corm per span 4,000 00 12,000 00 
7120 0 et 80 ce XL ee Bee ssxeroasneeroseWsbineaeccapevete- 4° 3,000 00 | 3,000 00 
so on ee SBN Ra « Liab alee aed I abe!» sad bop rie dM . 2,500 00 , 2,500 00 
6.000 a4 ; 2,500 Cubic Yds. Crib-work in abutments and piers of bridges, includ 
4,40) 00 } ing timber and stone fiilling..... ....., per cubic yard 3 00 | 7,500 00 
1's00 00 1,200 ts SUID EL OD y.cccceecans Bice ere ulkertasete iy bore ee ce 4 00 4,800 00 
=o .¢ Sf00 Litital POH Pileesacs oicrsenschiene enurnceror ans pel neal foot, | 050 | 1,200 00 
’ 4 6,000 ie -- Timber, 16 inches by 12 inches, stringers 
j for trestle bridges and culverts..... .. | 0 60 3,600 00 
5,300 00 | 55,000 ee --|Timber, 12 inches square, in trestle 
4,800 00 } bridges, culverts and cattle guards. fe ! 0 40 | 22,000 00 
520 00 1,000 ‘¢ ..,Timber, 12 inches by 6 inches ....c.0. eee : Wy | 0 25 250.00 
2,000 mers, 6 Ta 9 inches by 6 inches ....... Peeares G 0 25 500 00 
3,500 00 24,000 “© 18-inch flatted timber......... . ppreree rn “ \ 020} 4,800 00 
10,000 Feet, B.M..| Hemlock or spruce plank.......s.00... per 1,000 feet B. M.| 50 00 | 500 00 
000 00 ' 000 “e >! Pin®, PHU esscpa0e3 ReabenSinveces tercwncn sees a 4 50 00 400 00 
’ } 5,000 ‘ A. «- Hardwood Plank. ...........00 Fe eactaeate a 4 : 50 00 250 00 
20,000 Lbs ........... Wrought iron, including bolts, spikes straps 
7 ENED REE As A ae BA) 020} 4,000 00 
200 00 } O,0U0 Mae cesrnycy ea iron esta Bisanses scucesne Seiconece can iten bataesaiere : A: 0 15 450 00 
¢ | a 
a r. | Approximate amount of Contract.........0 Se seanand + sseeseeee ($402,950 00 
§ 
1,000 00 i Sen a ER: See OE PR Ee A oe 
210 00 | : 
oT Amount paid on account of work executed....cc..... $214,500 00 
00 1 
’ ; 
=~ 4 Contract No. 15. 
which a 
work Main Line.—Grading and bridging—Cross Lake to Keewatin. Tiength, 364 
Creek, miles—also track laying and ballasting, Selkirk to Keewatin, length 112 miles. 
Messrs. Sutton, Thompson & Whitehead, Costractors. The contract embraces the 
clearing, grubbing, excavation, embankments, tunnelling, drainage, ditching founda- 
tion works, wooden bridges, culverts, masonry, the track-laying ballasting, and all 
other works connected therewith, according to general specifications. Date of 
contract, 9th January, 1877; date for completion, ist July, 1 79. The track from 
. Selkirk to Cross Lake to be laid as soon as practicable after the completion of the 
milo i. roadbed by the contractors for the grading of that section. 
Ming, The approximate quantities furnished to contractors, moneyed out at the contract 
idges, ‘ rates, are as follows :— : 
Sea eo renner Pr rth reeserarerseneeceeraremeecennmtenrarenmntneneesmersremereumermemnermsamansmmmen: neering o 7 ’ , Pr rE ET ET ae ee 
4 ; S5 OO 


389 


———— 


culverts, and all other works require in connection therewith, according to gencral 
specifications, Date of contract, 3rd April, 1875. Date for completion, Ist August, 
1876. 
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} SCHEDULE OF QUANTITIES AND PRICES. 
. Ap imat | 
i Quantities. : Description of Work. Rates. Amount, 
i | $ cts.} $ cts. 
1 500 actes ........|Clearing ...... ry ee aa sbassie cavern derssid avs euleves per acre ., 30 00 15,060 00 
20 seseees-{CHOSC CHEUNG. cccscee eee Mery er ate Sortie pes NS ge 50 00 1,000 00 
50 eee | Grubbing, including side ditches and off- 
| .. take drains .......,.. ahh Asasdasuy pecvuasesobesonse) 88. eh 8000 | 4,000 00 
300,000 cubic yards,Solid rock excavation 0... sc. se, per c. yard; 2 75 | 825,000 00 
30,000 i +[L008e rock EXCAVALION .....0..ccceseses serees soseeuse vf re 1 75 | 52,500 00 
80,000 © .-|Earth excavation, including borrowing........ ue Be 0 37, 29,600 00 
20,000 as .. {Excavation in off-take dite 13, harnnd rail- | 
WY Da ss iskss isis asset area ay eles 0 45 9,000 00 
10,000 lineal feet ..,|Under-draing v.60... svassangeneineasawaecsny ta per 100 1. ft. 55 00 | 5,590 00 
L span, 40 feet clenr..' Howe truss.esscscs -essececs Sea Es nareens chase per span...! 600 00 600 00 
425 lineal feet ..| Tunnelling for railway (sectional area equal 
to 15 cubic yards to the lineal foot).. ..... per 1. foot. 30 00 12,750 00 
200 4: +. 20-ft. tunnels for streams (12 cubic yards per 
MOREL ODE YS rents ncehuiel, aetna cree ee hi 26 00 5,200 00 
160 be - {16-ft. tunnels for streams (8 cubic yards per 
LU (0c Rise: Sani ALL IN WMC ee : ae Se 18 00 2,880 00 
320 . ¢ +» {1 2-ft. tunnels for streams (4 enbic yards per 
ROS TO at wt Occ Raaias ete ny Ree 14 00 4,480 00 
450 Mi -- 8-ft. tunnels for streams (2 cubic yards per | 
| i | Se Tah oon aan n Cp 9 00 4,050 00 
1,300 ue .../6-ft. tunnels for streams (l cubic yard per 
lineal 1608) rte RO le ities scsckece | aT 7 00 | 9,100 00 
E,OOO GANIC Yards HipetAD <5. .00+,cecccines sos dvasiincvee. cus ssvsseecen Per C, Yard 200; 2,000 00 
2,400 ue ... Bridge masonry ...... Wea naesstevenss sehrere tse Rehcvate Sad se 11 00 26,400 00 
380 mS ..,Cribwork in abutments and piers of bridges, 
including timber and stone-filling wee. 2 75 1,045 00 
Squared Timber wn Trestle-work, Bridges, Culverts, §e. | 
500 lineal feet...)16 inches by 12 imches ...s. .cesssceseeceee ose - per 1. foot. ,0 33 165 00 
! 84,000 LG LP Bay eGR ited a | dn Fe 0 30} 25,200 00 
| 84,000 As of 15 ie UA MC vievatinesetese meotecse tcc es 0 30 25,200 00 
sie naan VMS: | ie Salley bly nein Ce be ea a Z 0 30 300 00 
20,000 ve (12 Mt DP ee pera te es Pin ere, af : 0 28 5,600 00 
i 146,000) sos hag! ste De ce Relay ba Were tar CR Ee PEARSE 789 Po 0 284 39,200 00 
: 245,000 sE oe} 9 af O08 oe pvehenvecntebeeshecseaninersaeey tlt : “0 25 61,250 00 
225,000 os Sr oe) “ Sat SEB SAYA SN acace weve sks ikGan te ce 0 25 | £6,250 00 
; 84,000" Oe Pe et BS secre sbastencheeseareee t 0 20 | 16,800 00 
{ 
{ Round Timber in Tresile-work, Bridges, Culverts, §c., | 
{ | of size to square, to following dimensions: 
260,000 ve 12 inches by 12 inches ...6.4 ceseessesseseee cerseeeee PEL 1. fOOt. 0 18 | 46,800 00 
85000 i se ow | a8 1 a2 fa eid ae peal pe: ARR SG MeSH 017 7,480 00 
16,000 * eeaPe Sig Tlie LES Mere aud ae Bed as) hb ie ae, 017 | 2,560 00 
81,000 Je Be NoPE SRT CE Ta heli 0121 9,720 00 
BAO) ce GE ag xt Ne Gupaiu, yscaestecne terrane Nee 0 10 | 1,400 00 
74,000 us sostne St di Ds FEM cane Steen pets lee Maes Mnn ws She Dicks 0 12 8,880 00 
198,000 ef ovet 9 ke ASP ES? DRT aces: teeta Ms eris wae MN is 0 10 19,800 00 
: 15,000 3. eehig a ag 2 Oe See ae, Ge ane eR ee el he ; 0 08 | 1,200 00 
i 29, COON oe ES Wiest Beak lt At seeenes nasae resvsenes nveersnse wey 0 06 1,740 00 
} 1,000 q -| 8 inches flatted timber ........ 10. 0 see sooses pee OY 012 120 00 
i 645,000 feet, B.M....'1Temlock er Spruce Plank .....00eeee.s+eeper 1,000, B.M. 12 00 | 7,740 00 
1,000 S sss EUMO. DIAUK | cacvanerccacs sxe0ns Scsdreaesuenionaeites a te 25 00 25 00 
1,000 8 her, EALEC ERE PE aa Re Sanat, ice ick te adatsew eienoses eos 20 00 20 .00 
j 325,000 Ibs. .. ....40.; Wrought iron, including bolts, spikes, | 
; SURAT MG.) asvscinakhaas Saas: apigisceasine os eeeoss POX LO siteses 0 13 42,250 00 
ROOD FP: es Saag y,. MAME NOT Sea cs al eatees Wore ee we Seeveut 0 10 | 1,000 00 
270,000 Number..... LAPD COV Ptetchenssuscteaseerseameen teh ome eid tedeve tnepee POT CO! avon 0 40 {| 108,000 00 
ALG sathem! PUA. (EMAC. oscss sssun deetsscGN Cecinets “elecds -per mile . 290 00 33,640 00 
186,000 cubic yards Ballasting «0.0... tr sseeeeseeeee earversesverer ove POL C, Yard 0 33 61,380 00 
26 sets ........[Points and crossings ....666 see ore seseeees Tying each set 10 00 260 00 
| Approximate Amount of Contract... sessssssseeel ccsssese csesese (1,594,085 00 


Amount paid on account of work executed,.,.....5, Nil 
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Amount. 


$ cts, 
15,060 00 
1,000 00 


4,000 00 
825,000 00 
$2,500 00 
29,600 09 


9,000 00 
6,500 O00 
600 00 


12,750 00 
5,200 00 
2,880 00 
4,480 00 
4,050 00 


9,100 00 
2,000 06 
8,400 00 


1,045 00 


165 00 
5,200 00 
200 00 

800 00 
5,600 00 
200 00 
250 00 
260 00 
800 00 


800 00 
480 00 
560 00 
720 00 
400 00 
R80 09 
800 00 
200° (x) 
740 00 
120 60 
TWO O00 

25 00 
20.00 


50 00 
10 00 
0 00 
10 00 
0 00 
60 00 
—— 


RI 00) 
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Contract No. 16. 


CANADA CenTRAL.—Extension of the Railway from the vicinity of the village of 
Douglas westward to the eastern end of the main line of the Pacific Railway near 
Lake Nipissing, Tho Canada Central Railway Company contractors, The length 
of line subsidized is about 120 miles, and the subsidy to be Sranted is at the rate of 
$12,000 per milo, 

Date of Order in Council, 4th November, 1874; dato for completion, 1st 
January, 1877, 

Vory little progress has been made towards carrying out the work. The sum of 
$63,000 has been paid on account of rails delivered, 


Contract No. 17. 


TRANSPORTATION OF RAILS from Liverpool, England, to the ports of Esquimalt or 
Nanaimo, on Vancouver Island, British Columbia ; Anderson, Anderson & Co., con- 
tractors, 

The contract embraces tho transportation of about 5,000 tons of stecl rails, with 
their accessories, such as fish-plates, bolts and nuts. Date of contract, 8th April, 
1875 ; dato for last shipment, Juno 1875. The quantities and rates are as follow — 


Tons. ewt. qrs. lbs, 


Rails ..... teeecsesveree BOTT 8 1:18 
Fish Plates.......... 109 LOT 4. 
Bolts and Nuts... 73 4 0 0 

5,260 22 42 @ $9.73 per ton....$51,181 22 
LOBUTAOCS a reeern cel eee og SEE TER ES t¥in sap ahatoovecicns 5 BOL OS 
Freight on PBOKELOB os sethnrsotenndhesitvcnc tet Apushaes xe 76 68 


$51,462 96 


—__—. 


Amount paid on POCOUD laisse sbibeccss socts db ttteerecerereseee POL A62 96 


Contract No. 18. 


TRANSPORTATION ov Rats, fish-plates, bolts, ete., from Daluth to Winnipeg, Man., 
or any point on the Red River between Pembina and Winnipeg, at the rate of $la 
per ton, U.S. currency, and in the event of the channel of the Red River being 
Improved, samo rato, viz.: $15 per ton from Duluth to the point of crossing of the 
Canadian Pacific Railway north of Stone Port, 

Red River Transportation Co., Contractors. Date of contract, May 22nd, 1875 ; 
delivery during the season of navigation, 


Quantities delivered to date as follows :— 


Tons. cwt, qrs. Ibs, 
Rails...... "OC Ot oeeres 14,492 Be 9 14 


Fish plates......... 597 13 0. y 
Boltacvreescdseree, 2 las Sl 


Ce ey ie ie ay @ $15 US, Cy. == $227,123 41 
Amount paid on account, $206,171 33, Canadian currency, 
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Contract No. 19. 


Enatneer’s Jfousn, erected at Read’s, near Kaministiquia Bridge. Moses 
Chevrette, Contractor. i 
The contract embraces al! labor, material, plant, and everything necessary for 
tho duc completion of the work. Date of contract, 3rd June, 1875; date for comple- 
tion, Ist August, 1879. 
Amount of CONtract. ccccecsersereeee ee ee reereneees Perey SA UUme IL, 


Amount paid.....ccrseeccrrcersrseen sere cee ces sreneaeees ...-$1,600 00 


This contract has been completed. 


Contract Ao. 20. 


Trasportation or Rartis: 5,000 tons of rails, with their accessories, from 
Montreal to Fort William or Duluth, The Merchants’s and Lake and River Steamship 
Company, Contractors. The contract includes the providing of first-class propellers 
and transport from the Port of Montreal to the Ports of Fort William and Daluth, or 
cither of thom, together with all charges for loading and unloading and piling of the 
same on the wharves or places within a distance of 60 feet from the ship’s side; all 
premiums of insurance , all wharfago or harbour duos at the ports of destination or 
delivery, with all canal and other tolls chargeablo on the route. 

: Date of contract, 29th July, 1875. Date for completion, season of navigation 
of 1875. 


Tho quantities and rates are as follows :— 


Tons. cwt. qrs. Ibs. 


Railgssass ccvee 10,390 29 ghee 85 
Fish-plates .... 290. 18 38° 0 
Bolts and nuts BG tal Oat (Ge 
10,826 16 1 5 at $6.20 por ton = $67,126 28 


—_—— 


Amount paid on account. sire cere erence cree eere sees $67,126 28 


This contract has beon completed. 


Contract No. 21. 


Transportation oF Rais from Montreal to Tiachine, Patrick Kenny, Con- 
tractor. The contract embraces the taking of the rails {rom ships’ tackles or wharves 
wherever thoy may have been landed, transporting tho samo to the Rock Cut at 
Lachine, and there discharging and piling the same. 

Date of contract, ¥th August, 1875. Dato for completion, during the season of 
navigation of 1875. 


Tho quantitios and rate aro as follows :— 


Tons. ewt, qrs lbs. 


Rajls.....--- 10,977 13 0 4 at 80 cts. por ton = $8,782 11 


AMOUNL Pid .ccccceccececerereeeseee reece easerene es cesseees $8,782 11 


- This contract has been completed. 
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Contract No, 22. 


TRANSPORTATION oF RAiLs with their accessories from Montreal to Kingston, 
ILolcomb & Stewart, Contractors. The contract embraces the supply of a number of 
standard barges with proper steam power and transport, to load, unload and pile the 
same on wharf to be indicated. Dato of contract, 22nd Septembor, 1875; dato for 
completion, during the season of navigation of 1875, 


Quantities and rates as follows:— 


Tons. cwt. qrs. lbs. 


4,906 8 0 19 @ $1 30 per ton less 10c. per 
ton for piling done by Governmont............ seseee $5,887 70 


AMONN paid sienni18) 8G ed ARVRMvsih GPAs cseasisnsetosleescB5 BOD 00 


This contract has been completed, 


Contract No. 23. 


SLEEPERS or Cross ‘Utes to be delivered tlong line from Fort William westward 
to the 23rd mile post. Messrs. Sifton & Ward, Contractors. The contract provides for 


the delivery of 56,000 ties as pev specification. Date of contract, 4th October, 1875; 
date for completion, Ist June, 1876. 


Quantity of ties delivered 56,339 at contract rate 26c... $14,648 14 


Amount DOES KURO Or GET nse: iy ame ae, Mle $14,648 14 


This contract has been completed, 


Contract No. 24. 


Enainexr’s House to be erected at the Town plot of Fort William. Messrs. 
Oliver, Davidson & Co., Contractors. The contract embraces all labour, material, plant 
and everything necessary for the duo completion of the work. Date of contract, 6th 
September, 1875; date for completion, 20th June, 1876. 


Amount of contract........... tttteseeeeveeeseesecsescesssseesees G3,000 00 
Extra allowance for plastoring; ote .tavess ascii. 83 70 


—_——_—— 


$ 3,083 70 


Amount paid SR AVER INANE HER GM WUE G we art eres ode BO RORS TO 


This contract has been completed. 


Contract No, 25. 


MAIN Lint.—Grading and Bridging—Sunshine Creek to Bnglish River; length 
80 miles; also track-laying and ballasting from Fort William to near Hnglish River ; 
length, 1124 miles. Messrs. Purcell & Ryan, Contractors. The contract embraces 
the clearing, grubbing, excavation, embanking, draining, ditching, foundation works, 
wooden bridges, culverts, tracklaying and ballasting, and all other works connected 
therowith, according to general specitication, Date of contract, 7th June, 1876 ; 
dato for completion to Port Savanne (Lac des Milles Lacs), 1st August, 1877 ; 
to English River, Ist August, 1878, 
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Tho approximate quantities furnished to contractors, moneyed out at contract 
rates are as follows: — 


SCHEDULE OF QUANTITIFS AND PRICES. 


sro Description of Works. Rates. Amount. 
$ cts. $ cts 
100 acres... ....|Clearing. ......... ++ sooo PCP ACTE... 25 00 2,500 00 
BO 2 cs)” msreres] CLOSE BUM cree ee re e 30 00 1,500 00 
PANGS 1s Grubbing (including side ditches and off-take 
draing ..... Sos oN Ussoo hs kosv eos jasaenecaigagerainesy§ Coals os 80 00 16,000 00 
240,000 cubic yards|Solid rock excavation (line cuttings) ......... per ¢. yar 150} 360,000 00 
10,009 i ...| La00se sy oe puasee eaten ce sas 0 90 9,000 00 
1,000,000 ‘S Karth excavation (includin ee Sage ee ae 0 33 | 330,600 00 
10,000 pe Excavation in off-take ditches beyond rail- 
Way iimits”. fy Paebeetestscadet acecercoe ye SO oe 0 35 3,500 00 
60,000 lineal feet..JUnder drains ....... 22. -ceseses -aseescoeees per 100 lineal feet.. 10 00 6,000 00 
A RPANGS cca skceseesscee - |Howe truss bridge 100 ft. Clear... -sseesee per span... 4,000 00 16,000 00 
eae a “ go caked rere oe Sk 5,600 00 
AS aes = Slee Siete “ OB  cacnerd qiaseatutes) pt = os Lee 1 BO OO 12,600 00 
the eet: a BO aii oas vice cons totion vio fc rcaate 800-00 7,200 00 
9,000 cubic yards|Orib work in abutments and piers of bridge 
(including timber and stone filling) ......per c. yard 4 00 36,000 00 
2,000 + Meat VE SPPEM Dicnsunisuieries wales npetereresd Unesd cewek hls EE tee 2 50 5,000 00 
H, S00 Linbal feet Piles Geiveny «.... ssovs snssaases oxceos canoe senna cenes ade per 1. foot. 0 25 1,325 00 
14,000 af .-|Pimber, 16 inches hy 12 inches, stringers in 
trestle bridges and culverts ........ sess: it 0 50 7,000 00 
96,000 < Timber, 12 inches square, in trestle bridges, 
culverts and cattle guards...  ,. 0 40 38,400 00 
4,000 ae ...| Timber, 12 inches by 6 inches, in work......... 3 ase 0 20 800 00 
46, 000g hey os 19 SE 9 UR st Pig ghee MES 0 20 9,000 00 
28,000 uk: Ae os 9 os Onn 4 Sa cade by as 0 18 5,040 00 
11,000 feet B.M ...|Hemlock or spence plank, in work ......... per 1,000 B.M. 16 00 176 00 
32,000 ot onthe PEG PALM MD WOE casdaver Necucaucetorece tote : ay aC 20 00 640 00 
4,000 “ ...| Hardwood, plank, in work.........sss000 cesses ee “ 20 00 80 00 
49,000 Ibs ... ........| Wroughtiron, including bolts, spikes, straps, 
GE, WE WORK xecteysex vussate ainieacenpion aes Perio. 0 10 4,900 00 
10, OCQR Se ree tunee ast TEGN . Dede Rasdegelaadt Mneaowenerere etaeaces ease pen Wests 0 10 1,000 00 
SRO OOW RIGK «resus Pavgdirnowegd axuaus aveave ess us ete avapedtevn Genk Sbssranepleneesee per tie...... 0 26 54,600 00 
112 miles... ..../Track laying........... PecsevtceiNes ou sessorecdssrecess PEL Mile ... 300 00 33,600 00 
180,000 cubic yards Ballasting.........sscossersee socsveere teteeeeeree evseeeee DOr C, Yard 0 38 68,400 00 
24 BELG, .csersereecoonsore [EOMMES & CLOSSIMGS..1 cose ve sovevsvee fecusscce seedes laying each 50 00 1,200 00 
Approximate amount of Contract.......cscecsese | cessess coseecses 1,037,061 00 


Amount paid on account of work executed.......... $129,100 00 


The work is being energetically prosecuted, the rails are laid twenty-tive miles, 
and it is expected that Fort William will be connected with Port Savanne by Septem- 
ber next, 


Contract No. 26. 


Jixatne Ilousr at the town plot of Fort William. James Isboster, contractor. 
The contract embraces all kinds of labour, machinery, matenals and everything 
nocessary for the due execution and completion of a ten-stall engine house, Date of 
contract, 17th July, 1876; date for completion, Ist August, 1877. 

AINOUHE OL COMLERET ca sccricsraccuhssesastunthbissuss cts heck $30,989 00 
tthe ally 


Amount paid on account of work oxecuted......cs0060 14,800 00 
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out at contract 


es. Amount. 

, cts. $ cts. 
5 00 2,500 00 
1000 1,500 00 


000 | 16,000 00 


150} 360,900 00 
0 90 9,000 00 
033} 330,600 00 
0 35 3,500 00 
0 00 6,000 00 
0 00 16,000 00 
i 00 5,600 00 
0 00 12,600 00 
0 00 7,200 00 
4 00 36,000 00 
2 50 5,000 00 
0 25 1,325 00 
0 50 7,000 00 
0 40 38,400 00 
0 20 800 00 
0 20 9,000 00 
0 18 5,040 00 
6 00 176 00 
0 00 640 00 
0 00 80 00 
0 10 4,900 00 
0 10 1,000 00 
0 26 54,600 00 
10 00 33,600 00 
0 38 63,400 00 
0 00 1,200 00 


ssveeee| 1,037,061 00 
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Contract No. 27. 


TRANSPORTATION oF Rains from Montreal, Lachine and Kingston to Fort 
William or Duluth. The Morchants and Lake and River Steamship Company, Con- 
tractors, The contract includes the providing of first-class propellors and transport 
from the ports above named to Fort William and Duluth or either of them, together 
with all charges for loading, unloading and piling of the same on the wharves or 
places within a distance of sixty feet from the ship's side, all premiums of insurance, 
all wharfage or harbour dues at the ports of destination or delivery, with all canal or 
* other tolls chargeable on the route. Date of contract, 16th May, 1876; date for 

completion, season of navigation, 1876, 


The quantities and rates are as follows :— 


Tons. ewt. qr. Ibs. 


Rails, 19,652 11 2 22 } Montreal to Fort William or Duluth, at $4.50 


| ~ | Lachine ak 150 | $88,436 62 


Rails, 130 0 0 O—Kingston * 8 at 2.75... 357 50 
Rails, 100 0 0 0—Kingston > ve at 3.25... 325 00 


$89,119 12 


AAMOUTL TAI. cuca ep ehisbuastuninensheses semere Ko edeseuseesersavethrsesasessueatesence, SO9,000 OO 


The contract has been completed. 


Contract No. 28. 


Le 
TRANSPORTATION OF RoLitina Stook, fish plates, bolts, spikes, switch-gear, &c., 
from St. Paul or Duluth, to Manitoba. ‘The Red River Transportation Company, Con- 
tractors, Date of contract 16th May, 1876; date for completion, season of naviga- 
tion. 
The quantities and rates are as follows :— 
Fish-plates, bolts, spikes, crossings and switch- U.S. Cy. 
GOAL, Ab........cerorsesecseeece sovsseesscossenesceeseseee $0 75 per 100 Ibs, 
Locomotive and tender to Moorhead, at............ 0 35 per mile, 
2 S Moorhead to Manitoba, at 1 00 per 100 lbs. 
Passenger or baggage cars to Moorhead at......... 0 15 per mile. 
Do do Moorhead to Manitoba, at 0 75 per 100 Ibs. 
Box tar to Moorhead.ii.c/ssscGeressat. cose seseessacee 0 10 per mile. 
Flat car oc sudeecvesaursedssssbdsabuwsssesvane O OS, per mile. 
| Box or flat cars, Moorhead to Manitoba, ............ 0 75 per 100 lbs, 
: No work performed under this contract to date. 
Contract No. 2%. 
Rathway Spikes, to be delivered on the wharf at Fort William or Duluth. 
Messrs. Cooper, Fairman & Co., Contractors, Date of contract, July 28. 1876. 
25 tons to be delivered on or before the 15th August, 1876; the remainder at suitable 
periods thereafter, } 
| Contract for 150 tons, at $57.00 per ton.........666 $8,550 00 
q joel Amount PAID. .scerecereoesveepererersssnsarnensesasaeeenenes ee 4,275 00 
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Contract No. 30. 


Bouts AND Nurs delivered in Montreal or Toronto. Messrs. Cooper, Fairman & 
Co., Contractors. The contraet embraced the delivery of bolts and nuts, as above, 
manufactured according to sample furnished by Mr. GC. P, Sandberg. Date of 
contract, 5th March, 1875, 


Contract for 160 LOMB SASL UN sitetengsce ese ccech tage te $16,160 00 


Amount ENG Reamer ain ik 4 mange Sea 16,160 00 
This contract has been completed, 
& 


Contract No. 31 ; 


a 


Bouts any Nurs delivered in Vancouver Island, British Columbia. Messrs, 


Cooper, Fairman & Co., Contractors. The contract embraced the deiivery of bolts 


and nuts, as above, manufactured according to sample furnished by Mr. C. P. Sand- 
berg. Date of contract, 5th March, 1875; to be delivered during the year 1875. 


Tons cwt. 


43 Ri OE ML salt neat ahs vitvwan te eta sese chs 45.6 $4,099 68 
30 Gat 90 04..,... trevor seceeescsccrsesceceecsssevees 2,701 O1 
Amount of contract........ce0. $6,800 69 


—— 


ABIDE aid s6 10s cesivecusaser $6,800 69 


This contract has been completed, 


' GENERAL SPECIFICATION 


Lor the Construction of the Work now being carried into execution. under certain of the 
' foregoing Contracts. 


1, This specification refers to all works of construction and materials required 
in making and building the railway up to formation level, and preparing it for the 
permanent way: comprising clearing, close cutting, grubbing, fencing, excavation, 
tunnelling, draining, ditching, foundation works, bridges, culverts. Also track- 
laying, ballasting, and all other works connected with the construction and comple- 
tion of the line of railway, to which the Engineer may consider this specification to 
be applicable under each contract, 


CLEARING, CLOSE CUTTING AND GRUBBING, 


2. Tho clearing is embraced in the contract for the erection of the telegraph ; 
but in the event of the Telegraph Contractor failing to execute this portion of the 
work, the Contractor for grading may be required and directed to do it; a price for 
clearing is therefore necessary, 

3. Where tho railway passes through wooded sections, the land must be cleared 
to tho width of sixty-six’ feet. on each side of the contre line, or such greater or 
lesser width as the Kngineer may direct, ; 

4. The clearing is to be done so that all the brush, logs and other loose material 


within its limits shall be: burned, In no ease-shall any-of the brush or logs be cast 
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back upon the adjacent timber lands; they must invariably be made into piles near 
the centre of the space to be cleared, and there entirely consumed. AIL brush or trees 
accidentally or otherwise thrown into the adjacent woods, must be dragged ont and 


s above, ‘ burned, Tke land when cleared must be left in a clean condition, and the Contractor 

Date of i will be held responsible for all damage to crops and timber. 

' 5. Where embankments aro to be formed less than four fect and more than two 
feet in height, all the standing timber and stumps must be chopped close to the 
ground within the limits of the embankment, and na ae 
6. Where excavations do not exceed three feet in depth, or embankments two 

Py feet in height, all stumps must be grubbed out and if possible burnt; those that will 
not burn must be carried beyond the limits of tho cuttings and embankments, where 
directed, and there piled. Directions will be given at the proper time as to the 
extent of ground required to be cleared, close-cut and grabbed, The side ditching 

and off-take drains must also be grubbed, but no grubbing will be paid for in borrow- 
_ing pits, 

Messrs. Z 

of bolts FENCING AND GATES. 

P, Sand- | 

375. 7. The fence, wherever required, shall be a strong, well-built, heavy farm fence of 

approved design, thoroughly secured by stakes, ridors, posts and yokes, or other means 
to prevent its removal by gales of wind or animals. 
8. Tho farm yates, when required, will be light and strong, of an approved 
design, similar to those on the Intercolonial Railway. 
9. The fencing to be thoroughly completed through all the cleared jands, and 
wherever it may be directed to be placed by the Kngineer, 
GRADING, EMBANKMENTS, DITCHING, ETC. 

‘ 10. In woodland the grading will be commenced after the clearing, close cutting 
and grubbing required is completed to the satisfaction of the Engineer. 

11. The width of embankments at sub-grade or formation level will be 17 feet. 

The width of cuttings will not be less than 22 feet. The slopes of earth work will gener- 

ally be made one and a half horizontal to one perpendicular, In rock cuttings the 

slopes will be, as a rule, one horizontal to four perpendicular, In cuttings partly 

in of the earth and partly rock, a berm of 6 fect shall be left on the surface of the rock. Tho 
| : widths, slopes and other dimensions above definod may be varied by the Engineer at 
any time, to suit cireumstanees. And the Contractor shall not take out nor be paid 

‘equired for rock, hor any other excavation beyond the slopes, without an express order, in 

for the writing, from the Engineer, In the event of a slido in a rock cutting after it is 

avation, formed, the Contractor wiil remove the debris, and be paid for it as loose rock or as 
> track- earth, according to the class to which it may appear to the Engineer to belong. 

com plo- 12. The material to be placed in the embankments must be approved by the 

tion to Engineer, and in places where the natural surface of the ground upon which the 

embankment is to rest is covered with vegetable matter which cannot be burned off in 
>| clearing, and which would, in the opinion of the Engineer, impair the work, the same 

‘ must be removed to his entire satisfaction. All sloping ground covered with pasture 

k shall be deeply ploughed over the base of the embankments before the latter are 
commenced, 

ograph ; 13. In level prairie sections it will be necessary to excavate off-take ditches for 

1 of the considerable distances to the right ov left of the line. These ditches will generally be 

rico for required in the lowest ground, where the material is frequentiy of a tough nature 

(locally known by the namo of « Gumbo”). These off-take ditches must be of such 
cleared widths and depths as may be reqnired and directed. The sides shall be sloped one 
aor or vertical to two horizontal, and the material shall be cast out so as.to leave a berm of 

at least six feot between the deposit and the top of the slopes. A separate price for 
naterial off-take ditches will be required in the tenders, and the quantities shall embrace all 
be cast e excavation in connection therewith, beyond the limits of the railway land, 
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14. Side-hill ground to be covered by embankment. shall first be thoroughly 
underdrained as the Engineer may see expedient, and all cuttings after being formed, 
and all slopes likely to be affected by wet, must bo similarly uncerdrained, longitudin- 
ally or transversely, or both, as cireumstances may seem to him to require. - These 
drains will be constructed in a similar way to that in which ordinary land dcains are 
sometimos mado; a trench will first be dug to a minimum dopth of four fect, and 
in the bottom of this trench, three or four cedar or spruce poles from two to threo 
inches in diameter will first be laid by hand, breaking joint; over the poles will then 
be placed not less than three feet of small broken stone, not larger than ordinary road 
metal or good gravel ballast, over which will be deposited such material convenient 
to the place as tho Kngineer may approve of. The Contractor must find all the 
material required in these drains, do all the work described and remove the surplus 
earth. These drains must always be made with a suflicient longitudinal fall for the 
easy flow of the water, and therefore they may in level cuttings be deeper at one end 
than at the other, but the minimum depth will be not less than four feet. 

15, On the completion of the line cuttings and the underdrains provided for in last 


clause, ditches for the removal of surface water shall be formed along each side at the 


bottom of’ the slopes, in cuttings, according to directions to be given. Catch water 
ditches shall also be formed some distance back from the top of slopes, to exclude from 
the excavation any water flowing from the adjoining lands; the Contractor shall also 
construct all other drains and ditehes which the Knginecr may deem necessary for 
the perfect drainage of the railway and works. 

16. All open ditches in cuttings or elsewhere, other than those referred to in 
clause 13, and all excavations required for turning, making, or changing watercourses, 
and which must be executed as may from time to time be directed, will be measured 
up and paid for as excavation according to its class, and all other excavations such as 
may be required in the formation of public roads, or in borrowing pits, or in grading 
depot grounds, turnouts or branches, and so much of foundation pits for bridges and 
culverts as are not under the level of the water, shall be considered as a necessary 
part of the excavation for the formation of the roadway, and must be executed and 
the material deposited according to the directions of the Engineer, and will be paid 
for at the same rate per yard as the ordinary excavation, according to its class, In 
foundation pits, where yumping or bailing becomes necessary, all the excavation 
under water level shall be measured and reckoned at three times the price of earth 
excavation, in order to cover the extra cost involved. 


CLASSIFICATION OF EXCAVATION WORKS, ETC, 


17. Excavation will be classed under three heads, viz.: Solid Rock, Loose Rock, 

and Harth, and will be paid for according to the following definitions: 

Ist. All stones and boulders measuring more than 40 cubic feet, and all solid 
quarry rock, shall be termed Solid Rock Excavation. 

2nd. All stones and boulders measuring more than 14 cubic feet, and less than 
40 cubic feet, and all loose rock, whether in situe or otherwise, that may be removed 
with facility by hand, pick or bar, without tho necessity of blasting, shall be termed 
Jioose Rock Excavation. 

3rd. All other excavation of whatever kind, with the exception of off-take ditches 
referred to in Clause 13, shall be termed Harth Excavation. 

18. The contract price for these several classes of excavation Shall be taken to 
include the whole cost of hauling, except only extreme cases which may involve a 
haul of more than twelve hundred feet. For every hundred feet of haul ovor twelve 
hundred feet and up to twenty-five hundred feet, the Contractor will be allowed at the 
‘ato of one cent per cubie yard, that is to say in the event of the haul being in any 
caso twenly-five hundred feet, thirteen conts per yard shall be added to the schedule 
rate; which will be the maximuin allowance fur haul in any case, ‘This clause shall 
not apply.to ballast, 
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19. Tho ombankments must bo made to such sufliviont height and width as will 
allow for the subsidence of the same, so that on being trimmed they will stand at the 
full dimensions spocified in Clause 1 1, ovat such heights, levels, widths and forms as 
may be directed by tho Kingineer, the upper surface of the banks to be rounded jn 
order to throw off tho water. . 

20. The whole of the grading shall be carefully formed to tho levels given, and 
the roadway in cutting shall invariably be rounded and left from six to eight inches 
lower at the sides than on the centre line. In rock cuttings it will bo sufficient to 
form a water channel about two fect wide and eight inches deep along cach side. All 
materials found in excavations, whether in road-hed cuttings, ditches, water channels, 
road crossings, borrowing pits or elsewhere, must be deposited in such places as the 
Engineer may direct. In cases whore the road-bed excavations are insufticient to 
form the embankments, the deficiency shall be supplied by widening the cuttings, or 
from the sido ditches, or from borrowing pits, but no material shall be so supplied 
without his concurrence, and not until the cuttings ave completed, without his express 


sanction. All borrowing pits shall, if required by the Engineer, be dressed to a good 


shape and properly drained. Where material to make up embankments is taken from 
the sides of the embankment, a berm of at least ten feet frum bottom of slope of 
embankment shall remain untouched. 

21. Where the excavation in a cutting exceeds what may be required to make the 
embankments of the specified width, the Mngincer may direct that the embankments 
be increased in width with the surplus material, and when this is dono to his satis- 
faction, the remainder, if any, may be wasted; butin every case where either borrow- 
ing or wasting is resorted to, the materials must be taken and deposited as he may 
regulate and dircet. 

22. In cases where pitching or rip-rapping will be required for the protection of 
embankments contiguous to streams, all stone suitable for this work found in excava- 
tious may be removed and deposited in some convenient place until required, and all 
good building stone which may be found in rock excavations may, with the approval 
of the Engineer, be preserved and piled along the side of the line as directed. But any 
material so found and used will not be paid for twice, the quantity, if considerable, 
will form a deduction from the quantity of excavation as measured in the cutting, 

23. Rip-rap work, wherever required and ordered for the protection of slopes of 
embankments, must be well and carcfully performed, in such manner and of such 
thickness as may be directed. It will be measured and paid for by the cubic yard, 

24. Roads constructed to and from any point on the line of Railway for the con- 
venience of the Contractor, for the conveyance of material or otherwise, must be at 
his own risk, cost and charges, and he must pay for the use of the land for the same, 

25. Wherever the line is intersected by publ.c or private roads, the Contractor 
must keep open at his own cost convenient passing places, and he shall be held res- 
ponsibie for keeping all crossings during tho progress of the works, in such condition 
as will enable the public to use them with perfect safety, and such as will give rise 
to no just ground for complaint. Contractors will be held liable for any damages 
resulting from negligence on their part or that of their men. At all public roads 


‘emoved ¥ crossed on tho level, the Contractor will be required to put in two substantial cattle 
termed Yi guards of wood of such dimensions.as may be directed by the Engineer, 

26. Whenever any material is met with in the excavations, which the Engineer 
ditches shall consider suitable and required for ballast, the same shall at his discretion bo 
: . reserved for that purpose. 
aken to } 27. When slips occur in cuttings, after they are properly formed, the material 
volve a f must be immediately removed by the Contractor, the slopes re-formed, and such pre- 
twelve } cautions adopted as the Engineer may deom necessary, The Contractor will be paid 
Ml at tho for tho removal of slips as already provided for, 

‘in any 28. In the event of earth excavation being proceeded with in winter, no snow or 

cheduloe ico must be placed in embankmonts, or allowed to bo covered up in thom, and all 

80 shall ( frozen carth must as far as practicable be excluded from tho heart of ombank- 
x monts, 
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29. The Contractor shall, before the work is finally accepted, finish up cuttings 
and embankments, dress and drain borrowing pits when required, dress slopes to the 
required angles, repair all damages by frost or other causes, and complete everything 
connected with the grading of the road-bed, &e., in a creditable and workmanlike 
marner, in accordance with the directions and to the satisfaction of the Engineer. 

30. Tho measurement of quantities shallinvariably be made in excavation, unless 
in special cases, if any, where this may be found impossible; in such cases the [ngi- 
neer shall determine the quantities in embankment, after making all proper allow- 
ances, of which he shall be the judge. 

31, The prices stipulated for excavation of the several denominations, together 
with the price for haul in extreme cases, and the price for work in foundation pits 
under water level, shall be the total prices for excavating, loading, removing and 
depositing all the material. In a word, the rates and prices stipulated in the con- 
tract must be understood to cover every contingency ; the furnishing of all labour, 
material, power and plant; the cost of finishing up cuttings and embankments, the 
dressing and draining of borrowing pits, when required ; the dressing of slopes to the 
required angle, and the completing of everything connected with the grading of road- 
bed, in a ereditablo and workmanlike manner, in accordance with the directions and 
to tho satisfaction of the Engincer. 


TUNNELING. 


32. The tunneling will consist of “ Line Tunnels” and “Stream Tunnels”; the 
former shall be formed to an exact minumum section hereafter to be furnished. For the 
purpose of tendering, the sectional area of “ Line Tunnels ” shall be calculated at 405 
superficial fect, equal to 15 cubic yards to the lincal foot of tunnel, The “Stream 
Tunnels,” where formed, shall be driven through the solid rock which, in some places, 
form the sides of ravines; they must be formed in the manner to be pointed out in each 
case. Open cuttings at the end will be excavated te give an easy flow to the water; 
these open cuttings may be slightly curved, but the tunnels proper must be perfectly 
straight from end to end, with the sides as smooth es practicable. The up-stream end 
in each tunnel mest generally be one foot lower than the bed of the stream at that 
point, and the tunnel must be driven with a proper inclination. Care must be taken 
to leave a solid pillar of 1eok between the tunnel and the side of the ravine, equal 
(excopt in special cases) to not less than about double the diameter of the tunnel. The 
thickness of’ solid rock over the tunnel shall be similarly proportioned. The open 
cuttings which forms the outlets and inlets of tunnels, shall be measured and paid as 
ordinary excavation according to classification ; the material excavated from them to 
be placed in the embankments ; or as may be directed. The tunnels shall be paid for 
by the lineal foot, and the price must covor all cost of pumping, bailing, draining, Xc., 
which may be necessary. Tho tunnels required will be of the following general 
dimensions :— 


Sectional Per lineal foot 
areas, of tunnel. 
Twenty foot tunnels, 324 superficial fect equals 12 cubic yards. 
Sixteen feet A 216 * Hy a ii de 
Twelvo feet vs 10S . - " 4 « $6 
Kight feet rf 54 i - _ a 66 
Six feet ¢¢ OT a3 “¢ “c 1 if “ 


TIMBER STRUCTURES. 


33. Tho structures for the passage of small streams may be built of the most 
stitable wood to be found in the country. Character and quality to be approved by 
tho Engineer. The several structures aro intonded to be built according to the 
_following specification and the drawings referred to; but the character of tho designs 
may be changed to suit circumstances, 
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34. General Drawings No. 1 to 9, inclusive, show the kind of structures to bo 
erected for the passage of the smaller streams under tho railway. 


Drawing No. 1, for embankments 2 foot high. 


“c No; 2, “ « 4. “ 
“ No. 3, “ a3 6 «6 
“ No. 4, “ «c 8 6 
“¢ No. 5, a3 “6 10 “c 
“ No. 6, e im 15 (a3 
“cs No. i, a3 “ 2() iT 
a3 No. 8, (3 « D5 ‘. 
(¢ No. is) « « 30 a9 


35. No. 1 will be composed of two bents framed together in the manner shewn 
in the drawing, having cap and mud-sills framed into post and braces, and pinned as 
shewn. These bents will be placed in trenches—previously excavated—11 feet centre 
to centre, and at least 5 feet in the ground, and when properly lovelled as to grade, 
height, &¢., the earth will then be firmly packed around them. ‘These bents will be 
spanned by stringers 16 inches by 12 inches, and bolted by § inch bolts—with washers 
—to the caps. The bank stringers will be 12 inches by 12 inches. The whole then 


covered by ties 9 inches by 8 inches, and of the lengths shewn in the plan. 


36. No. 2 will be similar in every respect to No, 1, oxcept as to height of bents, 
Sce drawing. 

- 37. No. 3 will be composed of four bents; cach bent will have cap and mud-sills 
12 inches by 12 inches, and four posts 12 inches by 12 inches, and two braces 12 inches 
by 12 inches, all framed together and pinned in the manner shewn. There will be two 
diagonal braces of 9 inches by 6 inches placed in each bent in the manner shewn, and 
bolted to the frames by % inch bolts with washers under the heads of nuts and bolts, 
seven bolts to cach brace. ‘Trenches will be dug for the reception of these bents 11 
feet centre to centre, and 5 feet deep, and when the bents have been levelled up to 
grade height and placed in line, the earth will then be tramped firmly round them. 
Stringers of 16 inches by 13 inches must be provided and bolted to cap by 7 inch iron 
‘bolts with washers. The bank stringers will be 12 inches by 12 inches; the whole 
structure will then be covered with special ties 9 inches by 8 inches as shewn, 

38. Nos. 4 to 9 will be similar to No. 3 already described. No.6 will have six 
bents, No. 7 cight bents, No. 8 eight bents and No. 9 ten bents, and they will increase 
in height according to the height of the bank. In cases where stringers cannot be 
procured long enough to span the entire number of bents as in the cases of Nos. 6, 7, 
8 and 9, then the stringers may be joined cither by butt joint on corbells resting on 
cap-sills, or be allowed to overlap cach other on cap all being firmly bolted to caps, 

39. Wherever the circumstances of the case require the adoption of trestle worl 
in lieu of embankments, the same shall be erected in the most substantial manner in 
accordance with the plans and specifications of same to be furnished from time to 
time by the Hngineer, 

40. Wherever the circumstances of the case require the adoption of bridges on 
piles, they will be erected according to the following or another approved plan. 
Trenches will first be excavated 21 fect centre to centreand to the depth of the beds of the 
streams. Each bent will be composed of four piles driven perpendicularly,together with 
two spur piles as shewn in the drawing. The piles are to measure at the butt or larger 
end not less then 12 nor more than 17 inches in diameter, exclusive of bark. They 
must bo perfectly sound and straight, and be of such lengths as circumstances may 
require, Tho piles must be driven by a hammer weighing 1,500 lbs. or upwards, until 
they reach perfectly firm ground, ‘They will generally bo tested by the hammer 
falling 30 feet at the last blow. Save must be taken to have them driven truly, so 
that the caps, waling pieces and braces may bo properly framed and bolted to them. 
Tho spur piles must be curve-pointed, so that as they are driven they will gradually 
come into their places and butt against the piles and be bolted to the same, with two 

40 
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bolts to each spur pile. Before being driven the piles must be sawed or chopped off 
square at the butt, and tapered to a blunt point at the smailer end. Should there 
appear to be any danger of splitting, the heads must be bound with iron hoops, and if 
necessary the points must also be properly shod. The stringers must be double, 12 
inches by 16 inches bolted together and resting on corbells, and be bolted securely to 
corbells and caps. The stringers must be of as long lengths as possible, and to break 
joint alternately inside and out. The bank stringers will be 16 inches by 12 inches. 
The whole to be covered by Special ties 0 inehes by 8 inches as shewn. 

41. The railway will be carried over the larger streams by bridges. The abut- 
ments and piers will in some cases be builtof crib worl: tilled with stone. The cribs 
must be constructed in the most substantial manner of the most’suitable timber to be 
found in the vicinity, outside timbers to be not less than 12 inches square, dove-tailed 
at angles, and properly pinned with hardwood pins or rag-bolts of iron as the neineer 
may direct ; the ties may be of snitable rowid timber dove- tailed into face timbers 
and pinned, ‘The sloping faces of the cut-waters to piers must be square timber laid 
with one side in the line of the rake of the cut-water and be dove-tailed at angles, the 
two faces of the cut-waters will then be sheathed with hardwood plank 3 inches thick, 
well fastened to the crib work with spikes or rag bolts. Ihe whole of the abutments 
and piers to be finished in accordance with the plans and to the satisfaction of the 
Engineer. 

42, Where the circumstances of the case require the adoption of timber bridges. 
their superstructure will be of the most improved Howe ‘Truss pattern, bailt of pine, 
with white oak keys, cast iron prisms, and wrought iron rods with up-set ends, the 
whole to be first class material and workmanship, but the Engineer may vary the 
design and the kind of timber if found necessary. Detail drawings will be prepared, 
during the progress of the work by the Mngineer to suit each span and bridge, and to 
which the contractor must work. These bridges must be executed in a thoroughly 
substantial and workmanlike manner, and shall be completed in every respect except 
painting which will not be included in the present contract. 


IRON BRIDGES. 


43. The Government reserves the right to substitute and furnish iron super- 
structures for bridges in licu of timber , and to take such steps as may be deemed 
best for placi ing the same in position, In the event of this right being exercised 
after the én ivan tor has incurred expense in procuring some of the timber, he shall 
not be entitled to any compensation on account of the substitution beyond the value 
of the material furnished and the labour expended thereon. 


FOUNDATIONS. 


44, Foundation pits must be sunk to such depths as the Engineer may deem 
proper for the safety and permanency of the structure to be er ected ; they must in 
wl cases be sunk to such depth as will prevent the structures being acted on by the 
frost. The material excavated therefrom to be deposited in embankment, unless the 
Jingineer direct otherwise. 


BRIDGE AND CULVERT MASONRY, MORTAR, ETC. 


In order to prevent delay it will be expedient generally to build the struc- 
tires in the first place of timber, but should it be practicable to insert structures of 
masonry at one or more places, without interfering with the progress of the work, 
and it appear oxpedicnt to do so, the Kngineer may be authorized to substitute 
masonry for woodon structures, In such cases the work must be of a substantial 
and permanent character, and in every respect equal to the best description of 
masonry in Railway works, 
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46, The masonry shall not, be started at any point before the foundation has 
been properly prepared, nor until if has been examined and approved by tho 
KMngincer, nor until the Contractor has provided a sufiiciont quantity of proper 
materials and plant to cnable the work to be proceeded with reaiuarly and 
systematically. 

47. The stone used in all masonry on the line of railway, must be of a durable 
character, large, well proportioned and well adapted for the construction of sub- 
stantial and permanent structures; parties tendering must satisfy themselves as to 
whore fitting material for the masonry can be most conveniently procured. 

48. Bridge Masonry shall generally be in regular courses, of large well-shaped 
stone, laid on their natural beds, the beds and vertical joints will be hammer dressed, 
so as to form quarter-inch joints. The vertical joints will be dressed back square 9 
inches, the beds will be dressed perfectly parallel throughout. ‘Che work will be left 
With the “quarry face” except the outside arrises, strings, and coping, which will 
be chisel dressed. 

49, The courses will not be less than twelve inches, and they will be arranged 
in preparing te plans to suit the nature of the quarries, courses may range up to 
24 inches and the thinnest courses invariably be placed towards the top of the work. 

50. Headers will be built in every course not farther apart than 6 feet, they 
will have a Jength in line of wall of not less than 24 inches, and they must run back 
at least three times their height, unless when the wall will not allow this proportion, 
in which case they will pass through from front to back. Stretchers will have a 
minimum length in line of wall of 30 inches, and their breadth of bed will be at 
Jeast 13 times their height. The vertical joints in cach course must be arranged so 
as to overlap those in the course below 10 inches at least. The above dimensions 
are for minimum courses of 12 inches, the proportions will be the same for thicker 
courses, 

51. The quoins of abutments, piers, &c., shall be of the best and largest stones, 
and have chisel drafts properly tooled on the upright arris, from two to six inches 
wide, according to the size and character of the structure. 

92. Coping stones, string courses and cut-waters shall be neatly dressed in 
accordance with plans and directions to be furnished during the progress of the work. 

53, The bed stones for girders shall be the best description of sound stone, free 
from drys or flaws of any kind, they must not be less than 12 inches in depth for the 
small bridges, and eight feet superficial area on the bed. The larger bridges will 
require bed stones of proportionately greater weight; these stones shall be solidly 
and carefully placed in position, so that the bridge will sit fair on the middle of the 
atone, 

54. The backing will consist of a flat bedded store, well shaped, having an area 
of bed generally eqnal to four superficial feet cr more. Except in high piers or 
abutments, two thicknesses of backing stone, but not more, will be allowed in each 
course, and their joints must not exceed that of the face work. In special cases, 

where deemed necessary by the Engineer, to insure stability, the backing shall be in 
one thickness; the beds must, if necessary, be scabbled off, so as to give a solid 
bearing. No pinning will be admitted. Between the backing and face stones there 
must be a good square joint, not execeding one inch in width, and the face stones 
must be scabbled off to allow this. In walls over three feet in thickness, headers 
will be built in front and back alternately, and great care must be taken in the 
arrangement of the joints so as to give perfect bond. 

09, Culvert Masonry shall be built of good, sound, large, flat-headed stones, laid 
in horizontal beds, It may be known as vandom work, or broken coursed rubble. 
The stones employed in this class of masonry will generally be not less in area of 
bed than threo superficial fect, nor less in thickness than eight inches, and they must 
be hammer dressed, so as to give good beds with half-inch joints. In smaller struc- 
tures, and in cases where stones of good size and thickness cannot be had, they may, 
if in other respects suitable, be admitted as thin as five inches, All stones must be 
laid on their natural beds, 
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5G. Ifeaders shall be built in the wall, from front and back alternately, at least 
one in every five feet in line of wall, and frequently in the rise of wall. In the 
smallest structure headers shall not be less than twenty-four inches in length and 
the minimum breadth of bed allowed for stretchers shall be twelve inches. In the 
larger structures all stones must be heavier in proper proportion. Every attention 
must be paid to produce a perfect bond, and to give the whole a strong, neat, work- 
manlike finish, 

57. Wing walls will generally be finished with steps, formed of sound, durable 
stone, and not less than from 10 to 12 inches thick, and 6 feet superficial area ; other 
walls will be covered with coping of a similar thickness, and of seven fect or upwards, 
superficial area, Those coverings will be neatly dressed when required, and as may 
be directed. The walls of the box culverts will be finished with stones the full 
thickness of wall, and the covers will he from 10 to 15 inches thick, according to 
the span; they must have a bearing of at least 12 inches on each wall, and they 
must bo fitted sufficiently close tegether to prevent the earth from falling through. 

5S. Arches of 10 feet span and upwards will be constructed of stones cut so that, 
when laid, their beds will radiate truly from the centre of the circle, the depth of 
stones will of course vary with the span, but will never exceed 30 inches ; they must 
not be less in length than 27 inches and they must break joint ten inches; their 
thickness on the soffit must be at least 9 inches, and it will be dressed to the circle. 
All the stones must be dressed to the full depth of bed so as to give truly radiated 
joints from 3-16 to }-inch, they must be set without pinning of any kind and the end 
joints must be properly squared. Fach stone to be full bedded in cement, and each 
course afterwards thoroughly grouted. The outer ring stones to be neatly worked 
with a chisel draft around their edges. ; 

59. Arches of 8 feet span and under shall be constructed of suitable flat bedded 
stones ranging according to the span from 16 to 24 inches deep and with a minimum 
length of from 16 to 24 inches, and 5 to 6 inches in thickness on the soffit, they must 
invariably extend through the entire thickness of the arch. Each stone to be well 
and closely fitted so as to give half-inch joints and to break joints with its fellow 7 to 
9inches. The whole must be laid in thin cement mortar and each course must be 
well grouted immediately after being laid. The outer arch stones to be as nearly 
uniform in depth as possible, of large size and neatly incorporated with the perpen- 
dicular faco of the masonry. The key stones to be 10 or 12 inches on the soffit, to 
have a chisel draft around their edges, and to project beyond the face of the wall 2 
or 3 inches. 

60. All arches shall be built in cement, and before being covered with earth or 
the centering removed, they must be thoroughly flushed on the back, revelled up and 
rounded to a moderately even and smooth surface with the same material. 

61. Centres of arches must in all cases be well formed, of ample strength, 
securely placed in position, and in every respect to the satisfaction of the Engineer. 
The ribs must not be placed farther apart thun three fect in any case, Tho lagyings 
shall be cut to a scantling of three inches square. The supports of centres shall be 
substantial and well constructed. and they must be provided with proper wedges for 
easing centres when required. ' : ; 

62. Structures having more than one arch shall be provided with as many 
centres as the Engineer may deem proper, and in no case shall the centres be struck 


without his sanction. : f 
63. Centering and scaffolding of all kinds shall be provided by the contractor, 


and tho cost included in the price for masonry, ' 

64. Tho bottoms of culverts will be paved with stones set on edge, to a moderate! y 
even faco, packed solid, the interstices being also well packed, The paving will 
bo from 12 to 16 inchos deep. 

65. Masonry shall be formed dry or laid in mortar as circumstances May’ doter- 
mine. In dry masonry special regard must be paid to the stone being massive and 
well proportioned. : 

66. Mortar shall be of hydraulic lime or cement, and common lime. 


eet 


eh ree a wey mare ayer 
re : pitas wih # tat io a OF ml) Jal Fifa ‘i A ook by 
ha a ba v. a 


oP is 
ha y Ms it apis ther: 
Dal eae al oat rice 
(ie: Jitali« (ne antihy fr 
ed e en HOUR ae 
Le i") pr Hoc 


‘3 sal unsib i Siva wh ipo Aw ind pines g fades . 
die | nvrn fiat te yee toh Inia Ronit pode 
pips ie" “iy wi siya nid > fur ine se Esti ; aaa 
am bite if Pea aT, BOW Laminntty Lisa ond Ye: nianieos. 4 
dv, UF nen 1" “ iW hei inh ot iw: aM Age bead: “welt ra mnt 
) 
A lrtonin alandl inh GE ol tt yet} ak “We. wisemne 4 bal 2 tm 
ene Tha Whol nv pal Sunt 4aFo jvtivaded oe ¥ “ad Scfaa 


‘Ayoodl anitta werk or rt Gel) tarmmnneg ob gt poeit burl: ehh oe et oe 
aan | aad 

aS, al he Hrs, hag hy} Leconte mab 1) rye as vey bss pe lie. i 
) ’ ai ‘pat i 


WwW 


| ho ey vt ten 
’ post el? obvi aa ay Waban it riterf), hard, theibent thi itbep “tat dein 
Ny 4 bas seo ni (ng ri 7 i Se thw Y ; iE pring ait} dt an 7 rat ‘we Liew it 


WIE: SH Ge Nhat deo toe han stn} 72 ipa higired at or 


t aie Mae ft WihHith @d ¢ ? | 


3 1 Wij “f i e datr, A ei we Je tat ifn ht, caaiay 
. ni Bats 4) oly i ae os ‘ ml Te bye ? Jit will at Gaegoni wl t pein wth ih La 
tire { v i ing! vw i> yr i ny d visi Now hk vat woah, ph oul-+.a) OPE rerort adel — . 
esis SO SSRN OY Liehtoad (tet od il vaste din id be veae itary af dul wie ) 
A Sees ool wets yal sene.etT Te! ver 7 ler afansriaf! aonuon 


a 3% al w4 »; heayre Sieh fortes» & ae _ 
hah i\ 1) Tey hos heyy ated Pe Stine » “a gs brit » Sat DELS Vo. nadvth . ae 


HG Cfvodp 4S eh OM aepeedt aay Anh os Tiree sy Hirartare. oh ut - 
: SHED OA old ier eadreah Fah paagchne i hen aston 22 a) af Godt ww sya 

» «il dt opate 1 owe otf Viana my od} Hyenrd) imosee x “uranth ahi ryt 

T wel ‘sin lawl 4 i net Oh Ay sh eee up A oviny at am ite baiting an bust 


dae Uva lee 4 by terry HG ay he Wh ryeal « ad é ai dowd ud om a0 Rs 
f ons a WGN: eet me oF Da f1s7 bd tala eternal dexter ma 
Ww Halw” hal; ioe 


A Tueae °F oi ‘ att MD bia ie phe ail “ee ‘il pte Dbiert 
mt OF il Les . we OY od 6% ona yy Md ¢ hh an iadve ail) * oot entooily, 
ight ; io es ‘ ero | vy ‘bet a) Dri i , yah ‘sod a4 Raga) dy fonides a wend , ? 
| | | modoei ap | © iat 
nen Ariw 4 von, % ey) wreleed dowg «f thre) vada! ea | Mad aodgrp iA 9 ed oh aig 
mg baleeal shuel acl ne tale y Leb pneere at wal asia, Monit hayes bine % yiivedaags aly 7. 
halve! ‘ea rte rad Alias quyllteey oi tu dude yh io hrmbdacnd oe besherwor ‘F a 
hag A Mgtho To Manet Haw ad in ) ite pe pertat * a nA to staal) 19 ote! 
SOA Mood tins nity ys oan heii OF and cookteony at Develye ylieuiaoe |. 
hon? 4 ries aj Lakt aaregl Oat) Jews tai? hohe a! M1, cry hee oal'T i 
up '' uaitaed RAL (OR CT Aura Aosian) pared oe Qiti Si ton, 2 Ot dno of Lede 
‘’% tA CIT Gd tenon youd Dissy hor Ur Ehateon hve One laitnatwlas- 
reper ne er eos tine Psion 7 
» i , “1 ’ at iat) dorm fyijic etvtap! nvelay wthy tik eo tare a 7 vr 
aye erthit ad? {fade aean a 6) lend Pony oveh can noeripnll off agagdien a 
-thadanetns st bworther : | 
 ; i>, on) 


8. Lodeenay wf Made abel 14) Me quaihio? epi onerner oe 


cue whl | oor walt ni boblow # 
aa © of iglen 0 don ecoat iy Sher Ieviiny ot {tsve rd ewe bmp } wedi. 
fay % | ; 


{ éd host a he W Cela * mare id eons) wen Bante deity way 


ce aa Wl au Of ul 
ea tvaly “at or ato) nO Wh iseue WA Lule) “pep Us A pm | del ) BaD 


avian isle nl teres WOR OF Kany gal rae bing ie * eine 
he Wc eoteiit noone va rian 


Vee 


ott at 


j id 


va 
tar 
: 


————» 


ely, at least 
vall. In the 
vlength and 
hes. In tho 
"y attention 
neat, work- 


ind, durable 
area; other 
or upwards, 
ind as may 
nes the full 
cording to 
ll, and they 
through, 
ut so that, 
e depth of 
they must 
ches; their 
the circle. 
ly radiated 
nd the end 
y und cach 
ily worked 


flat bedded 
}minimum 
they must 
lo be well 
fellow 7 to 
> must be 
as nearly 
he perpen- 
» sollit, to 
he wall 2 


h earth or 
led up and 


strength, 
Engineer. 
6 lagvings 
8 shall bo 
redges for 


as many 
be struck 


ontractor, 


1oderately 
ving will 


ay deter- 
Ssive and 


67. Uydraulic lime mortar will be used, unless otherwise directed, in building 
all masonry, from the foundations up toa line two feet above the ordinary level of 
tho stream. it will be used also in turning arches, in laying girder beds, coping, 
covering of walls generally, in lipping and in pointing. The hydraulic lime or 
cement must be fresh ground of the best brand, and it must be delivered on the 
ground, and kept till used, in good order. Before Leing used, satisfactory proof must 
be afforded the Kingineer of its hydraulic properties, as no inferior cement will be 
allowed, 

68. Common lime mortar must be made of the best common lime and will bo 
employed in all masonry (except dry) whore coment is not directed to be used, 

69. Both cement and lime must be thoroughly incorporated with approved pro- 
portions of clean large grained sharp sand. ‘The general proportions may be ono 
part of lime to two parts of’ sand, but this may be varied according to the quality of the 
lime or cement. Mortar will only be made as required, and it must be prepared and 
used under the immediate direction and to the satisfaction of an Inspector, by the 
contractors men, failing which, the Inspector may employ other men to prepare the 
mortar, and any expense incurred thereby shall be borne by the Contractor. Grout 
shall be formed by adding a suflicient quantity of wator to woll tempered and well 
proportioned mortar, 

70. When mortar is used, every stone must be set ina full bed and beaten solid ; 
the vertical joints must be flushed up solid, and every course must be perfectly level - 
and thoroughly erouted. 

71. In all walls built in common lime, the exposed faces will have a 4-inch 
lipping of cement. 

_ 72. All masonry must be neatly and skilfully pointed, but if done out of season, 
or if from any other cause it may require repointing before the expiration of the 
contract, the contractor must make good and complete the same at his own cost. 
Work left unfinished jn the autumn must be properly protected during the winter by 
the Contractor, at his visk and cost. 

73. A puddle-wall, at least 2 feet thick, extending from end to end of the 
masonry, and from the bottom to the top, must be made between the back of the dry 
masonry and the embankment. 

74. After the masonry of a structure has been completed for a period of four or 
five weeks, the formation of the em bankment around it may be proceeded with, The 
earth must be carefully punned in thin layers around the walls, and in this manner 
the filling must be carried up simultaneously on both sides. The Contractor must be 
extremely caroful in forming the ombankments around culverts and bridges, as he 
will be held liable for any damages to the structures that may arise. The punning 
must be carefully attended (6, and the whole filling must invariably be done in uniform 


courses from the bottom to the top of the embankment, without loading one sido of 
the masonry more than anoiher, 


TRACK LAYING AND BALLASTING. 


75. The work of track laying and ballasting will embrace all engines, cars and 
plant (unless otherwise provided in the contract), and all labour and tools reqitired for 
loading, unloading, and distributing rails, joint-fastenings, spike, points and crossings, 
and sleepers or cross-ties ; laying, lifting, centreing, lining and surfacing the track : 
also, for making roads to ballast pits and laying all service tracks; for getting, load- 
ing and unloading the ballast, placing the samo in the road bed and trimming it up. 
At the close of the contract any engines or cars which may bo considered by the 
engineer fit for further use, miy be transforred to the Government on tho valuation 
of the Engineer, 

_ 76. The Government will furnish to the Contractor rails, joint-fustenings, spike, 
points, crossings and swilch-gear, : ; 
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i7. The rails, joint-fastenings, spike, and points and crossings, will be delivered 
by the Government to the Contractor at placos to be indicated, from whence they 
shall be distributed by the Contractor, / 

The rails shall be laid to a gauge of 4-ft. 83 inches clear between the rails, and 
they shall be well and carefully fastened at the joints, which must be as near as 
possible opposite cach other and on the same tie, special care must be taken at points 
and crossings to have the rails Jaid to a tight gauge, the rails must be full spiked, and 
on enrves the onter rail shall be elevated (unless otherwise directed), according to 
the degree of curvature as follows, that is to say, on one degree curves 
).05 feet, on two degree curves 0.10 feet, on three degree curves 0.15 feet, and 
on four degree curves 0.20 feet. The rails shall be handled with great care, and 
before being run over by either engine or cars, they shall be full sleepered and sur- 
faced. Kvery precaution shall be taken to prevent them gotting bent during the 
progress of the ballasting. 


SLEEPERS OR CROSS-TIES, ke, 


78. Tho sleepers or cross-ties must be of approved sound timber, smoothly 
hewn, free from all score hacks, and chopped or sawn square at the ends, 8 fect long, 
flatted on two opposite sides to a uniform thickness of 6 inches, the flatted surface 
being not less than 6 inches, on either side, on the small end. They must be placed, 
as nearly as possible at uniform distances apart, and at right angles to the rails, in 
such a manner that about twenty-five per cent. of the length of the rail shall have a 
bearing upon the surface of the sleepers. “Joint sleepers’? must have both an 
upper and under surface bearing, at their smallest end, of at least 8 inches. 

79. When the sleepers are provided under a separate contract from the track- 
laying and ballasting, the Contractor for the latter shall take delivery of them, in 
the position and at the points in which they are received by the Government 
Inspectors, 

80. The Contractors shall lay all sidings and put in all points and crossings com- 
plete, embracirg wing and jack rails, head-blocks, switch and signal-frames, and 
gearing, and they shall remove from the track and straighten all bent and damaged 
rails, and make good all injuries done before the works are finally accepted, and 
further they will be held responsible for all materials provided them, and give a 
receipt for the same upon taking delivery. Tack laying shail include the supplying, 
furnishing and laying plank, including spike for the same, on public and private road 
crossings, distributing rails, rail fastenings, spikes, points and crossings, ties, laying 
the same on main track and sidings, and centreing, lining and surfacing. Track- 
laying will be paid for by the lineal mile of 5,280 feet. 


BALLASTING, ce. 


81. The land for ballast pits and approaches thereto will be farnished by the 
Government and approved by the Engineer; in selecting land for the purpose, a pre- 
ference will always be given to those points where the best material can be procured, 
having due regard to the convenience of the Contractors. During the working of 
any pil, should the material be found unfit for ballasting, the engineer shall have 
power to compel the contractors to close such pit avd open others. 

82. 'The surface of ballast pits shall be stripped of soil where such exists, and no 
matorial whatover shall be placed on the road bed but good clean gravel, free trom 
earth, clay, loam. or loamy sand; no larger stones shall be allowed. ‘The maximum 
size of gravel must not be greater in diameter than 3 inches. In unloading the 
ballast, the train must be kept in constant motion, working to and fro so as lo 
thoroughly mix tho different qualities of ballast, untila sufficient quantity is deposited 
for the first “lift.” The track must then be raised so that there will be an average 
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depth of 6 inches honeath the sleepers, and the ballast must be well beaten and packed 
under and around them. As the raising proceeds the end vf the liftshallextend over 
not less than three rail lengths; and, before trains are allowed to pass over the inclined 
portion of track, it must be made sufliciontly solid to prevent bending the rails, or 
twisting the rail-joints. After the lift, the track shall be centred, lined, topped, sur- 
faced and trimmed off to a proper form and width. 

83. In the event of full ballasting being required, a second “lift” must be made, in 
the same manner and with the same precautions as required for the first lift,” in 
order to secure a uniform thickness of 12 inches under the sleepers. 

84. In wet cuttings the Engineer shall have power to direct a greater thickness 
of ballast, should it be deemed necessary, 

85. The Contractors shall keep all public and private road crossings in a safe and 
serviceable condition during the progress of the work, leaving them well and properly 
planked inside and outside of the rails, as may be directed by the Engineer, and gra- 
velled to a depth of at least 10 inches for a distance of 50 feet on both sides of the 
track, 

86. The track shall be left by the Contractors with everything complete, and 
well surfaced. The ballast shall be dressed off to the form required, and the whole 
shall be executed according to the direction and to the approval of the Chief 
Engincer, or other officer duly appointed, 

87. The Contractors shall be paid by the eubic yard for all ballast put into track, 
the measurement to be made in the pit or excavation, and the price per cubic yard to 
cover the cost of lying tracks to the pil, stripping the ground, excavating, handling, 
hauling, putting the ballast on the road bed, and neatly trimming it off to the proper 
form. 


MISCELLANEOUS WORK. 


88. If any work or service be required to be done, which in the opinion of the 
Engineer does not come within the class of' work to be measured under the coniract, 
he shall be at liberty to direct the Contractor. to perform the same by day’s labour, 
and the Contractor when required by him shall supply such force as the Engineer 
may direct, and the Contractor shall perform such work, and he shall be paid the 
reasonable and actual wages of such force as ascertained by time-keeper and pay- 
sheet, together with fifteen per cont, for the use of tools and profit. The Bnginecr 
shall be at liberty to discharge any bad or unsuitable workmen who may be placed at 
day’s labour work, and the work so pertormed shall be subject to his approval before 
payment thereof. 


CONDITIONS OF CONTRACT. 
The following are the Conditions under which the Contracts are entered into: 


portion of the work, the Hngineer, under the authority of the Minister of Public 
Works, will be at perfect liberty to make any changes or alterations which he may 
deem expedient, in the grades, the line of location, the width of cuttings of fillings, 
the dimensions or character of structures, ov in any otbor thing connected with the 


89, At any time before the commencement or during the construction of any 


) 
works, whether or not such changes increase ov diminish the quantities of worl: to 


bo done, The Contractor will be pid for the work actually executed by him, under 
the Nngineer’s directions and to his salistaction, at the prices stipulated in) the 
Contract, but he will not be entitled to any additional allowaace by reason of any 
changes or alterations referred to, : 
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90. Should any work, material, or thing of any description whatsoever he 
omitted from the Specification or Contract, which in the opinion of the Kngineer is 
necessary or expedient to be executed, the Contractor shall, notwithstanding said 
omission, upon receiving written directions from the Kngineer, perform the same, 
and the payment therefor shall be at the price for sueh work given in the schedule 
of prices; or if no price be given therefor, at such price as the Inginecer may con- 
sider just and reasonable, 

91. It is intended that every allowance to which the Contractor is fairly entitled, 
will be embraced in the Engineer’s monthly certificates ; but should the Contractor 
at any timo have claims of any description which he considers are not included in 
tho progress certificates, it will be necessary for him to make and repeat such claims 
in writing to the Kngineer within fourteen days after the date of each and every 
certificate in which he alleges such claims to have been omitted. 

92. ‘The Contractor in presenting claims of the kind referred to, must accom pany 
them with satisfactory evidence of their accuracy, and the reason why he thinks they 
should be allowed him, Unless claims are thus made during the progress of the 
work, within fourteen days, as in the preceding clause, and repeated, in writing, 
every month, until finally adjusted, it must be clearly understood that they shall be 
forever shut out. 

93. Cash payments will be made every month on the certificate of the Engineer, 
‘equal to about 90 per cent. of the value of the work done, approximately made up 
from returns of progress measurements and computed at the prices stipulated in the 
contract. On the completion of the work, to the satisfaction of the Kngineer, the 
quantitios will be carefully made up from exact final measurement, and a certificate 
will be given thercon, but a final and closing certificate, including the ten percent. 
retained, will not be granted for a period of at least two months thereafter. 

94. The progress measurements and progress certificates shall not in any respect 
be taken as an acceptance of the work or release of the Contractor from his responsi- 
bility in respect thereof, but he shall at the conclusion of the work deliver over the 
same in good order, according to the true intent and meaning of the contract and 
specification. 

95. The Contractor shall respect and preserve in their true and original position, 
all bench marks, hubs, all centre, slope, reference and all other stakes and marks 
placed or made by the Engineer, on or near the line of work; he shall adopt every 
means in his power to prevent their being burnt in the clearing, or altered, removed 
or destroyed at any time; and whenever required by the Engineer, he shall farnish 
the necessary assistance to correct or replace any stake or mark which through any 
cause may have been removed or destroyed, 

95. The Contractor shall employ as many competent agents and foremen on the 
whole works as may be considered requisite by the Mngineer; and the said foremen 
shall be regularly and constantly presont on the works for the purpose of effectually 
overseeing the same, and of receiving instructions from the Hngineer, 

97, The Engincer shall have full power to dismiss any foreman or workman 
whom he may deem untit for the duties assigned him, or who may, in the opinion of 
the Engineer, be guilty of slighting the work, or of wilful disobedience of orders, or 
of improper, intemperate or disorderly conduct; and the Contractor shall supply the 
places of all such men so dismissed, without delay, and he shall not employ them 
again on the works. 

98. Tho Contractor is bound by the general conditions of the specification to 
provide all proper tools and plant for the execution of the work, and is responsible 
for the suflicioncy of the same; he must also take upon himself the entire responsibi- 

lity of the centreing, scatiolding, and all other means used for the fulfilment of the 
contract, whethor such means may or may not be approved of or recommended by 
the Engineer; and the Contractor must run all risks of accidents or damages from 
whatsoever cause they may arise until the completion of the contract. 

99. Tho Contractor shall, subject to the approval of the Engineer as to the same 
but at his own cost, mako all necessary tomporary, provision during tho progress uf 


tle hat aie teat eee cat ete ‘ = a 


a ae aie data nae PE 


. a nat in | 
; A P a 
' - i cag tt 
7 » rh ad py poe ><) Ok mid <@ 49a, Oa | ges ee A wey eo ’ " a at : : is = 7 - 
a ; baits ols aS be altel Pye aes Pure ah rol Pia 
sf | ses, see aia Raat ny wi 
sual ack beicollih GALA iek GEM 1 
donierne: 


var 


| ahp hide nl 4 ing Bex) sae 7 via 


; | eerie 
“tn “he weer ia is - pd cima 


i : a “fe f wis je 


Jott yeah el wedded wield aay y Agtinvintht enved f 
MS Eee ig 


&) ew 


> 


9 ? 


| (ong ene harm 


halt Fee. eae ‘oh 

now ai bomnpet Jie pinh) yalbeoing “OAT af he y cyterndaaselt 
| be Was qi vans hetastesn Yoel oo des 1 Salevia Liaw tho 
| 


ae 


rn uf ae 
; ro * an = ; Nf 
worl odt ty otewNtiine ci > Aimout vo obag w? Die alum ‘ PF 


= 
= 


Se See 


7 ia = 
7 ry hi - 
ont ay hopalieit molar pdt te balan lide abedinientptt mevnuony Ye eaten mt fa ‘ a 


Ane 


ieiqcin Yn ntaed Tade yataelilione ae thon Sen dinbarnenpony ae Ds al? 0 “Val 
va Decl) OeyeeHs gal O17 Vitek onl Jo etd gh ee hilt Wo evga A) rene Ns ket nvvvad el tal 


a, oie er, 


Od ee TAaTiodd Svc cele “Ter plodeaiontiey athe On diaele oad dud ebvedd demqean wi yrihid 


; Aele dion 
onde} dom tyt iy hae ag) Seah a a igeey bast epee ute soon pu od? aR 
oviim ‘utc votlaln wodh Ba Be poate: ale Ares Ma wale aan iota in mA 
wed Sethe Hele ial we NO wel ad) enon or an fret’ oH edwin ae Wporantyy ‘ 

\ Tt Mel ieea i. Lee atu to O07 9) tao qunet tied) dhevens @ ww a oth enh eetueete a ‘ig Ue 

; ove Made. wl teen! onl Arlt vy berets pare sarvewoulve ban jolt yng ae bayerite , 7 a? 

; (cl Ele els ie ween a6 shite Yi otalyet 4 Gonrite wt OpnlenRe Capra oat aL 

aercoieal 30 bern stool ered yam sdiag ies 

. ot am uidbercd tate ene die? mee ea yelqean Nails tology) odT 26 F yy Ve 

. rain OF) Nite ohh fon’ | erode ale oe abet niabisces @l cent bs, chew cline [tn . 

7, a DoTi My Grorptiy Gull ret hie anh gO tramehp Yl nee he CiAlouces pil Tila es, 

: she aa Pusat hehe cnet amon tive) walvigne ‘its dia Jriline waa aluievrre “ah 

parley Wt arte wed ale of owed UL od tinder ponall od¥ 79 

Tey W a oat nts epi why w eat Bit ten ietta lial eat wd sites pomel Van ol sandy 

wr lev lieo ha soggtiedonl Gibliw to to hon nil) Api de rpalion Ct pteoryes tape S only 

! wh hgqen ' Leta year pay bitin Hiodbhow Yolo GW WR MOdTT vad unend Mae. 
rots Yokpors tow liede 44 ban Qaleb seciiw liedsiutela ox eet diva lle Yo Tiyeh; 

, phew tld a chew: 5 
| net itoge al’ 1) eteliTarin tevenuy off 4d beet dd ata ddT BE) 
iidrn apt ied Daye Ace Oe to walovwee od YOR tril Bett adiw wards Neativon Sati 
liners eri hie ld Nieenslif ris ertad coin dain cil) cei al) Yeo eden ed ald 4d eee 
edi tn serie ald wet. begat eccien olin He lore Silblotipes natigitous ed) ‘ta ai ’ 
bah woe 2 ‘lo borep ie ad tou. galt Yo 'y ign bbiaiae dotin Gosliade fed \seyge 
weulty eceomtely yo erehine W & =e liv ath beard thd) adi Leh) ; Uangeett od) 
ara’ sortinen,. eat ty: oeitsiqnine eds tiie aan Yeas ecal) ui > aorta: 7 

omit oh) a sar toiee AM well th Le-vepaqagul oils Spojdon ee 2 ee i 

Vtg Oe) AAS LiPo Gare msol Yin (le nts jm Wa al in dad 


— ee 


oS ee c tio ie inthe Mv spade = ; — ere : a a 

+ eh ae | 7 

5 ae } > i ,é By —_ 

or 7 “a >t 7) a | a) 
ee res ’ 


. > 
| | 
ae ot eo OW YF 


~~... | 

; 409 

‘ 
————_————— E Pe aa ea RR I at A ILE POISE CIE BCE D BERS OE OE Oe ANS ROT = SAPD SEDI ARE REL CES DIE PEAT OE = P< eanierecey 
Beeoover bo ks the works for land owners crossing the line of ‘ailway, and he shall provide the 
Engineer 1s necessary accommodation for the passage of the public at the intersection of public 
ee said ri roads. — He shall also, at his own cost, make such provision until the fences be 
n the same, & 


erected, as may be necessary to prevent the straying of cattle where the fields in 
settlements ave entered upon, 

100. The Contractor shall be responsible for all damages to land owners arising 
from loss of crops, or cattle, or injury thereto, respectively sustained by any cause or 
thing connected with the construction of the work, or through any of his agents or 
workmen, and he shall be held responsible for all damages which may be done to 
property or persons through the blasting of rocks or other operations carried on by him, 
and he must assume all risks and contingencies, whether from fire, water, or any other 
cause whatever, that may arise during the progress of the works, and he must make 
good, at his own cost, all defects and failures, whether froin negligence on the part of 
himself or workmen, or from bad workmanship, or from the use of improper materials, 
and he shall hold harmless and indemnify Her Majesty of and from any claims, losses 
or damages in respect thereof. 
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in writing, | 101. The Contractor shall not permit, allow, ov encourage the sale. of any 
hey shall be spirituous liquors on or near the line of railway. 
102. No work whatever shall at any timo or place bo carried ond uring the Sunday, 


he Engineer, 
sly made up 


and the Contractor shall take all necessary steps for preventing any foreman or agent 
or men from working or employing others on that day, 


lated in tho bei 103. The Contractor shall by himself, his agents and workmen faithfully carry on 

ngineer, the b the works until completion, and no sub-contract, assignment, or transfer shall in any 

a certificate HH way be recognized. 

nm per cont, : 104, In the event of any bad material being delivered orany bad work boing, 


tor. 


executed atany time, the same shall be immediately removed on notice being given by 
lany respect 


the Hngineer, and the work shall be reconstructed in strict conformity with the true 


Hts SSS AS 


his responsi- cn meaning of the specification and to the entire satisfaction of the Iinginecer. 
ver over the 7 105. The Minister of Public Works reserves the right to suspend, without notico 
ontract and 7 in advance, operations at any particular point or points, and in the ovent of such right 
; f being exercised so as to cause any delay to the contractor, then an extension of time 
inal position, F equal to such delay or detention shall be allowed him to complete the contract, but 
and marks FE any such delay shall not entitle the Contractor to any claini for damages. 
adopt every E 106. If at any time during the progress of the works, it should appear to the Engi- 
red, removed Fi neor that the force employed, or the rate of progress then being made, or the general 
shall furnish a character of the worl: being performed, or the materials supplied or furnished are not 
through any a respectively such as to ensure the completion of the said works within the time stipu- 
Ra lated, or in accordance with the contract, the Minister of Public Works shall be at 
‘emen on the a) liberty to take any part or the whole works out of the hands of the Contractor, and 
said foremen Ey employ such means us he may see fit to complete the works at the Contractor's ex- 
of effectually By pense, and he shall be liable for ail extra expenditure incurred thereby; or the Minister 
E of Public Works shall have power, if it may be deemed advisable, to nullify the contract, 
or workman (y 107. Should the Contractor become insolvent or bankrupt, or so embarrassed in 
he opinion ot Pa | circumstances, as to be unable in the opinion of the Minister of Public Works properly 
of ordors, or «3 to proceed under the contract, the Minister of Public Works shall be at liberty to 
ll supply tho A nullify the contract. 
mploy them i, 108. Should the Contractor pursue any course violating any of the provisions of 
oe: ra the contract, or the evident imp vt of the same, the Minister of Public Works shall 
ecification to have power to nullify the contract, 
Is responsiblo 109. Whenever it may become necessary to take any portion or the whole work 
ro responsibi- ' out of the hands of the Contractor, ov to nullify the contract, the Minister of Public 
ment of the bs Works shall give the Contractor seven days clear notice in writing of his intention, 
minended by £5 such notice being signed by the Sceretary of the Department of Public Works, and tho 
amages from it Contractor shall thereupon give up quiot and peaceable possession of the works as they 
| then exist, aswell as material or plant which he may have been furnishing or using ; 
8 to the SAMO i and without any other or farthor notice or process or suit at law, or other legal pro- 
© progress of H ceedings of any kind whatever, the Minister of. Public Works, in the event of his 
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nullifying the contract, may forthwith or at his discretion, proceed to relet the same, 
or any part thereof, or employ additional workmen, tools and materials, as the case 
may he, and complete the work as may be deemed best. In the eventof the contract 
being nullified through any neglect or fault of the Contractor, the work shall he com- 
pleted at his own expense and he shall be liable for all extra expenditure which may 
be ineurred thereby, and the Contractor and his assigns or creditors, shall forfeit all 
right to the percentage retained and to all monoy which may be due on the works, 
und to the deposit. stipulated for in the 115th eluuse, and he shall not molest or hinder 
the mon, agents or oflicers of the Minister of Public Works or the now Contractor, 
from entering upon and completing the said work as the Minister of Public Works 
may deem expedient, 

110, Any notice or other matter under or connected with the contract may be 
sorved on the Contractor either at his usual domicile or at an address to be men- 
tioned in the Contract, or attached to the signature of the Contractor thereto, or at his 
last known place of business, by being left at any Post Office in Canada, and shall be 
deemed to be thereby legally served. 

111. If at any time it shall appear to the Kngineer that the’security of the works 
is endangered, or the peace of the neighbourhood is likely to be disturbed, or any other 
difficulty likely to arise by reason of the men being left unpaid, the Government may 
py any arrears of wages so far as they may ascertain the same to bedue on the best 
information they may obtain, and charge the same as a payment on account of the 
contract. 

112. The Contractor shall perform and execute all works required to be performed 
under the contract in a good, faithful, substantial, and workmanlike manner, and in 
strict accordance with the plans and specifications thereof and with such instructions 
as may be from time to time given by the Engineer, and shall be wnder the direction 
and constant supervision of such District, Division, and Assistant Engineers and 
Inspectors as may be appointed. All the works are to be executed and material 
supplied to the Engineer’s entire satisfaction. Should any difference arise as to tho 
meaning of the specification, conditions, or plans, or contract, or as to anything 
arising oul of any of them, or done or omitted to be done under any of them, or as to 
any rights of any of the parties under any of them, the same is to be deeided by the 
Engineer, who is to be the sole judge thereof, and whose decision thereon is to be fini! 
and binding on all parties, and is not to be subject to any appeal or petition or legal 
adjudication of any kind. The powers of the KNngincer above given, extend to all 
questions as to the meaning of the specification, conditions, plans or contract, or as to 
points not provided for or not sufficiently explained in any of them, or as to the 
quantity or quality of work or material, or as to the right of the Contractor to any 
monies, but this enumeration of some of the powers of the Kngineer is not to be read 
as having the effect of in any wise limiting or contracting the powers conferred upon 
him by the general language of this clause. 

113, The term “ Engineer” made use of in the specification and contract, means 
“The Engincer in Chief,” or some ene of his assistants acting under his authority and 
instructions, and all instructions or directions, judgments or decisions given, or powers 
exercised by any one acting for the Engineer in Chief or under his authority will be 
subject to his approval. ' 

114. No tender will be entertained unless on one of the printed forms prepared 
for the purpose, and with the schedule of quantities therein correctly priced and 
accurately moneyed out; nor unless an accepted bank cheque, or other available 
security of one thousand dollars accompanies the tender, which shall be forfeited if the 
party tendering declines or fails to enter into contract for the works, when called 
upon to do so, at the rates stated in the offer submitted. In the eventof a tender not 
being accepted, tho cheque or other seeurity will bo returned. 

115. lor the due fulfilment of the contract satisfactory security will be required 
by deposit of money, public or municipal securities, or bank stock, to the amount of 
about five per cent. on the bulk sum of the contract, to which the sum sent in with 
the tender will be considered a part, j 
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116. 'To each tender must be attached the usual signatures of two responsible 
and solvent persons, residents of the Dominion, willing to become sureties for the 
carrying oulof these conditions, as well as the duc performance of the works embraced 
in the contract. 

117. The works are to be commenced as soon as practicable after the person or 
yersons whose “Tender” may bo accepted shall have entered into contract, and must 
is proceeded with in such a manner as to secure their completion at the dato named 
in the “ Bill of Works” for cach contract. 
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SANDFORD FLEMING, 
Engineer in Chief. 
CANADIAN Paciric Rarnway Orrice, 


DEPARTMENT OF PuBLIC Works, 


Orrawa, April 18th, 1876. 
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